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PREFACE 
This t h e s i s has heen prepared d u r i n g the past two and a h a l f 
years f o r submission f o r the degree of Master of L e t t e r s i n the 
U n i v e r s i t y of Bm-ham. 
The s e l e c t i o n of the subject was hased on my desire to 
acquire more d e t a i l e d knowledge of the various prohlems of the 
semi-arid regions of the T r i p o l i t a n i a n Jebel. These regions are 
l i t t l e known and i n the l i g h t of Libyan development the need f o r 
d e t a i l e d r e g i o n a l studies i s e s s e n t i a l . The regional approach 
i s v i t a l to the understanding of the v a r i e d economic and h\mian 
problems of the country. 
A word i s necessary t o e x p l a i n my usage of c e r t a i n terms. 
I have ^sed the expression "Jehel" t o i n d i c a t e the whole of the 
Jehel Garian w h i l s t the terms Asahaa, Orban and Guasem r e f e r to 
separate p a r t s of the Garian plateau. The terms A l Guasem, A l 
Orban and A l Asabaa, r e f e r t o the a d m i n i s t r a t i v e d i s t r i c t s of 
the Jebel Garian. Elsewhere, I have used l o c a l Arab and Berber 
words which I have w r i t t e n i n phonetic English. 
My research was based on personal t r a v e l s and i n v e s t i g a t i o n s 
amongst the sedentary and semi-nomadic t r i b e s of Garian during 
an 8 month pe r i o d of f i e l d work. 
I n conclusion, I wish t o record my g r a t e f u l acknowledgaent 
to Professor W.B. Pisher, who accepted me as a postgraduate 
research student i n the Department of Geography i n the Durham 
Colleges. I am also indebted to Dr. J . I . Clarke f o r h i s gener-
ous s u p e r v i s i o n and continuous assistance, because without h i s 
i i i 
encouragement i t would have been d i f f i c u l t f o r me to prepare my 
t h e s i s . 
I also wish t o thank Dr. S.G. W i l l i m o t t and lir. D. G i l c h r i s t 
Shirlaw who analysed my s o i l samples, and the many i n s t i t u t i o n s 
and people i n Durham and Libya who have given me every k i n d of 
help. 
M.A. Khuga. 
ivj.i:.-
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INTRODUGTION 
Libya i s a la r g e country i n North A f r i c a , which covers about 
1,750,000 square k i l o m e t r e s . According to the Census of 195^, 
the t o t a l population i s only 1,109,830, and i t contains three 
main regions; T r i p o l i t a n i a t o the west; Cyrenaica to the east; 
and Fezzan t o the south. 
The Cyrenalcan Plateau i s composed mainly of T e r t i a r y lime-
stones, which run i n a crescent f o l l o w i n g the coast f o r about 
250 k i l o m e t r e s . The maximum wi d t h i s 50 kilometres and i t 
reaches an e l e v a t i o n o f about 850 metres above sea-level near 
i t s c e n t r a l p o i n t . The Fezzan on the other hand i s a depression 
which contains major oases. T r i p o l i t a n i a i s the most advanced 
region i n Libya and the m a j o r i t y of the population of the country 
i s concentrated i n i t s coastal zone. The most s i g n i f i c a n t 
f e a t u r e i n T r i p o l i t a n i a i s the extension of uplands whose import-
ance i s increased by the s l i g h t l y u p t i l t i n g nature of the plateau 
edge and the occurrence of lava, e f f u s i v e s . These uplands form 
the T r i p o l i t a n i a n escarpment which stretches from Matmata i n 
Tunisia t o Horns i n T r i p o l i t a n i a - , a t o t a l distance of some 650 
k i l o m e t r e s . The Jefara p l a i n l i e s between the coast and the 
escarpment and i t s s i g n i f i c a n c e l i e s i n the f a c t t h a t i t i s the 
d e p o s i t i o n zone f o r the catchment area of the escarpment, v/hose 
wadis spread sands and d e t r i t u s over much of i t s breadth. The 
escarpment i s an impressive f e a t u r e , since i t i s breached, g u l l i e d 
and ravined by innumerable wadis g i v i n g i t a scalloped appearance, 
w i t h numerous p r o j e c t i n g spurs. The a l t i t u d e i s g r e a t ^ i n the 
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c e n t r a l p a r t of the escarpment, but i t declines considerably to 
the east. South of the T r i p o l i t a n i a n escarpment i s a stony 
p l a t e a u , hamada, mainly composed of red sandstone p a r t l y k a r s t i c 
and f r e q u e n t l y o v e r l a i n by b a s a l t i c outflows, some of which form 
imposing highland r i d g e s . 
The g e o l o g i c a l s t r u c t u r e of the T r i p o l i t a n i a n escarpment, 
known as the Jebel, i s Secondary ( T r i a s s i c , Jurasic and Cretaceous) 
w h i l s t the s t r u c t u r e of the Jefara i s fundamentally Miocene and 
Quaternary. Figure ( I ) shows the s i m p l i f i e d geology of both the 
Jebel and the Jefara. 
The Jebel Garian i s a small section of the T r i p o l i t a n i a n 
escarpment, l y i n g i n the c e n t r a l zone of i t , between the Jebel 
Nefusa t o the west and the Jebel Tarhuna to the east. I t has an 
area of 80,000 square k i l o m e t r e s , approximately l i m i t e d by Wadi 
Zaret t o the west and Wadi El-Hammam to the east. Wadi Tfalgo 
defines the region southvmrds, w h i l s t the Jefara l i m i t s i t to the 
n o r t h . Figures 2, 3 show the l o c a t i o n of the Jebel and i t s 
a d m i n i s t r a t i v e u n i t s . The t o t a l length of the northern boundary 
i s 65 k i l o m e t r e s ; the eastern i s 112 kilometres; the western 
70 k i l o m e t r e s ; and the southern boundary i s 80 kilometres. 
The region i s an u p l i f t e d zone which slopes gently t o the 
south, the dip being emphasized by the upper limestone escarpment 
which has been covered i n parts by diverse newer sediments. The 
region may be d i v i d e d i n t o the Jebel proper and the Ghibla. (See 
f i g . l 5 « ) The former includes vast plateaux of T i g r i n n a and 
Guasem, and major wadis which f l o w dovm i n t o the Jefara and G a t t i s . 
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This zone contains the most f e r t i l e and p o t e n t i a l l y good 
a g r i c u l t u r a l lands i n the whole region. The Ghibla which 
commonly takes the form of a dissected plateau, i s a very large 
zone where s h i f t i n g c u l t i v a t i o n and pastoralism are being 
p r a c t i s e d by the semi-nomads of A l Asabaa and A l Orban. The 
l i m i t o f o l i v e p l a n t a t i o n s forms the r e a l boundary between the 
Jebel proper and the Ghibla. 
This physical d i v i s i o n corresponds w i t h the c l i m a t i c , 
v e g e t a t i v e and human features of the region. The c l i m a t i c 
c o n d i t i o n s represent a t r a n s i t i o n from the s e m i - a r i d i t y of the 
n o r t h t o the more complete a r i d i t y of the south. Consequently, 
the vegetation v a r i e s between the humid esparto grass area i n the 
n o r t h and the dry southern zone of sparse grass cover. The 
p o p u l a t i o n of the Jebel proper i s mainly Berber i n o r i g i n , w h i l s t 
Arab elements are dominant among the Ghibla people. Economically, 
the n o r t h i s a g r i c u l t u r a l , w hile the south i s p a s t o r a l . 
The Jebel Garian as an i n t e g r a l part of T r i p o l i t a n i a has 
played an important r o l e since the era of the Carthaginians and 
the Phoenicians, as the Jebel Garian l a y across the main caravan 
routes which gave access t o the Fezzan and to West A f r i c a . V/hen 
the Romans occupied T r i p o l i t a n i a i n h6 B.C., they made consider-
able e f f o r t s to develop the mountainous areas and t o overcome the 
problem of nomadism. Neither during the Arab occupation, nor 
during t h e Turkish conquest was any serious e f f o r t made i n t h i s 
r e g i o n t o develop a g r i c u l t u r e ; on the contrary nomadic a c t i v i t i e s 
increased i n t h i s p e r i o d . 
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When the I t a l i a n s occupied Libya i n 1911, they d i d not 
develop the a g r i c u l t u r a l p o t e n t i a l of the area immediately and 
i t was not u n t i l 1933 t h a t p o l i t i c a l s t a b i l i t y x^ a^s s u f f i c i e n t l y 
assured t o permit e x p l o i t a t i o n . I n t h a t year the I t a l i a n 
Government granted A.T.I. (Azienda Tobacchi I t a l i a n i ) a concession 
i n the Jebel. T i g r i n n a plateau was chosen as the best a g r i c u l t -
u r a l area. The A.T.I, commenced i t s work by surveying, then 
c o n t r o l l i n g the Berber lands; i n t o t o g i v i n g the owaers only 
s l i g h t compensation. As a r e s u l t , both Beni Daud and Beni Nser 
were expelled by the I t a l i a n agency. I n a d d i t i o n A.T.I, controlled 
Jauduba land i n the n o r t h of Al-Asabaa Mudir i y a t . The Agency 
intended t o expropriate f u r t h e r lands i n Beni K h a l i f a and 
Al-Guasem, but the outbreak of the Second World V/ar prevented the 
I t a l i a n s from completing t h i s p r o j e c t . 
The B r i t i s h A d m i n i s t r a t i o n o f T r i p o l i t a n i a il^k3-5l) v/as a 
t r a n s i t i o n a l period and the Jebel people enjoyed greater freedom, 
one r e s u l t of whichvas the r e t u r n of e x i l e s from Tunisia and 
Egypt who again took t h e i r p a r t i n the l i f e of the c a b i l a . 
A f t e r Libya became independent i n 1951? the I t a l i a n s e t t l e r s 
were given the choice of maintaining t h e i r farms or handing them 
over t o the A d m i n i s t r a t i o n of T r i p o l i t a n i a . Most of them l e f t 
and o n l y 32 f a m i l i e s remained. 
As we have ^ en from the discussion of the broad l i n e s of 
the a g r i c u l t u r a l h i s t o r y of the Jebel, the region was a favoured 
zone f o r a g r i c u l t u r a l expansion i n both Roman and I t a l i a n times, 
and showed p a r t i c u l a r l y great a d a p t a b i l i t y under the demographic 
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system of settlement. This i s due to the follox'/ing physical and 
human f a c t o r s : -
(1) The intermediate p o s i t i o n of the region between Jefren and 
Tarhuna, and between the steppes of the Jefara and the Ghibla 
and the Fezzan, t o the south, which gave the region an 
importance a^ s a communication centre. 
(2) The v a r i a t i o n o f r e l i e f between the gentle plateaux and the 
slopes and broad, deep wadis i s a s i g n i f i c a n t feature f o r 
both a g r i c u l t u r e and pastoralism. 
(3) The c l i m a t i c conditions are t o a large extent favourable f o r 
human settlement since the a l t i t u d e , which a t t a i n s over 800 
metres above sea-level, sensibly reduces summer temperatures. 
{k) The vegetation cover of the region tends t o occur i n d i s t i n c t 
zonesj as f o r instance i n the case of the esparto grass which 
i s found i n the upper wadi depressions i n Orban. 
(5) P r e c i p i t a t i o n ajid the supplementary underground water 
resources and c i s t e r n s are s u f f i c i e n t f o r the c u l t i v a t i o n of 
crops f o r domestic consumption. 
(6) The a g r i c u l t u r a l p o t e n t i a l of the area i s high since the s o i l s 
o f the Jebel are less sandy i n nature than those of the 
Je f a r s . The s o i l i s heavier i n t e x t u r e and r i c h e r i n n u t r i e r t 
content. 
(7) The a g r i c u l t u r a l economy of the region combines both sedent-
ary a g r i c u l t u r e , s h i f t i n g c u l t i v a t i o n and pastoralism. 
(8) The human groups are mostly Berber i n o r i g i n who are w e l l 
advanced i n a g r i c u l t u r a l techniques, and have a hig h l y 
independent character. 
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(9) The Jebel i s s u i t a b l e also f o r the extension of dry-land 
s t a t i c farming, which has already succeeded i n some areas of 
the r e g i o n . 
(10) The morphological features of the mountain landscape are 
favourable f o r crops such as tobacco, v;hich require sheltered 
areas f o r p r o t e c t i o n from strong winds. 
(11) The region may be developed p r i m a r i l y i n o l i v e s and second-
a r i l y i n commercial crops such as tobacco and esparto. 
(12) The region i s an extensive one, and may be expected t o sustain 
more people than i t does at present. The demographic estates 
i n the Jebel have shown t h a t the area can support at l e a s t 
8,000 i f Al-Asabaa and Al-Drban were developed f o r s t a t i c 
farming. 
Although these general considerations stimulated my desire 
t o make f u r t h e r r e g i o n a l s t u d i e s , there were several obstacles 
which made v;ork d i f f i c u l t , f o r example inaccurate data and lack 
of a g r i c u l t u r a l s t a t i s t i c s . This was p a r t l y due t o the f a c t 
t h a t many of the I t a l i a n r e p o r t s vrere t r a n s f e r r e d to I t a l y at the 
beginning of the Second World War. Moreover, the indigenous 
peoples always h e s i t a t e ' t o give i n f o r m a t i o n about t h e i r farms and 
f a m i l i e s since they fear t h a t such d e t a i l s may be given to the 
Government. 
I n s p i t e of these minor problems, I was able to gather the 
necessary m a t e r i a l f o r t h i s work. I have divided my t h e s i s i n t o 
three p a r t s ; i n the f i r s t p a r t I s h a l l deal w i t h the environment*, 
i n the second w i t h the human geography, and i n the f i n a l p a r t I 
s h a l l analyse the economic fea t u r e s of the region. 
ng4. 
G E O L O G Y OF THE JEBEL GARIAN ^ 
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Y E F R ^ M A R L S 
5 lO 
KILOMETRES 
CHICLA FORMATION 
( ^ BU GHEILAN LIMESTONE 
[TTl BU SHEBA GROUP 
BIR E L GHNEM GROUP 
AZIZIA FORMATION 
FAULT DEFINED ASSUMED 
CHAPTER I 
GEOLOGICAL BASIS. 
The Jebel Garian was p a r t of the vast Cretaceous a n t i c l i n e 
t h a t extends from the Matnata area of Tunisia to the T r i p o l i -
t a n i a n coast of Horns. The northern limh of the a n t i c l i n e , 
which was formed of T r i a s s i c , Jurassic and Cretaceous rocks, was 
down-faTilted i n the l a t e Cretaceous and was subsequently covered 
"by T e r t i a r y and Quaternary m a t e r i a l s to form the Jefara. ^"'•^  The 
present day Jebel l i e s on the southern p a r t of the a n t i c l i n e 
and has been modified by subsequent erosion so t h a t the region 
may he d i v i d e d i n t o an i n c i s e d "broken norithern r im and a 
s o u t h e r l y p l a t e a u c a l l e d the Ghibla i n T r i p o l i t a n i a and the Dahar 
i n T u n i s i a . 
Garian, however, occupies a g e o l o g i c a l l y s i g n i f i c a n t p a r t 
of the escarpment. F i r s t l y i t l i e s i n the area of orographic 
c u l m i n a t i o n so t h a t the complete range of sediraentaries are 
exposed. Secondly, the area has heen suhjected to intense 
V T i l c a n i c i t y which i s manifest i n the i n t r u s i v e b asalt and 
p h o n o l i t e and the l a r g e "basaltic e f f u s i o n s of B i r e l Uaar and 
B i r e l Cur. 
A. GEOLOGY. (See f i g . k), 
The rocks found i n the Jehel Garian thus belong to the 
T r i a s s i c , Cretaceous, Jurassic and to the volcanic a c t i v i t y which 
i s o f u n c e r t a i n date (Table of Formations). 
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(Eable 1. TABLE OF FORMATIONS 
Volcanic rocks, e x t r u s i v e s and i n t r u s i v e s ; Basalt, p h o n o l i t e . 
CQ Ce
no
ma
ni
an
 
Su
ro
ni
an
 
Gasr T i g r i n n a 
formation 
87M 
Soft marls w i t h lesser red and yellow 
limestone bands, white porous lime-
stone, white limestone w i t h chert 
interbeds. 
P 
O 
Garian d o l o m i t l c 
limestone 55 M 
Massive, white c r y s t a l l i n e , i n p a r t 
s i l i c i o u s , c o l o m i t i c limestone. 
A
C
E 
.a
ni
an
 
J e f r e n marls Soft yellow marls, clay, s i l t , and 
lesser limestone and gypsum. 
R
E
T
, 
Ce
no
rn
 
A i n Tohl 
limestone 79 M 
Li g h t coloured limestone, i n c l u d i n g 
t.hfi prnminent. s i l i c i o u s . IchthyoBar-
c o l i t e s band. 
o p; Chicla f o r m a t i o n 
0-65 M 
Red and white sandstone, small pebble 
conglomerate, and clay. 
Disconformity 
D
I
S
S 
Bu Gheilan 
limestone 
0-55 M 
L i g h t coloured limestone, 
and d o l o m i t i c limestone, 
commonly brecciated and 
commonly o o l i t i c . 
Gypsum wiMi 
, lesser lime-
^r'^-^ stone i n t e r -
^^^"^ beds, minor 
^ ? n n \ sandstone, 
^ and red and 
green clay. < Bu Sceta 
group 
165 M 
Sandstone, conglomerate, 
clay and minor gypsimi. 
At or near the base i s a 
of brown marly limestone. 
P 15 M t h i c k band 
S
I
C 1 A z i z i a f ormation 110 M Grey t o dark grey t o b u f f and p|nk compact .limestones w i t h some chert interbeds. 
T
R
I
A
S 
We
rf
en
ia
n Boutoniere 
formation 
3k M 
Fine-grained, dark red, micaceous sand-
stone, red and green , s i l t y claystone 
or clay, and lesser narrow carbonate 
bands. 
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Tsble P. TIBLE Of OEOLDOICIL III3T0W 
ERA SYSTDl 5TACE DEPOSITS NOTES 
IIOLOCENE FULNIUtlAN 
A l l u v i a l and Aeolian Sl i g h t ingression. Continental conditions 
f o r most of the Jefara. 
>-
3 
a 
I V E S 
Red calcnreoaa c r u i i * i t h s i l i c e o o f 
aeolian eleaentt 
Sandy, reddish clayey n a t e r i a l 
which it s l i g h t l y ferruginous 
Uarine sand 
Uainly Continental 
1 I'LEISTICENE RI5S Arsilloceous and reddish sand. Continental 
1 TYRRHEKIA.N Alaost continuous t h i n clay layer. Horine 
IIINDEL 7 7 
PLICCEM: - •Ceforico" Continental, smrine regression 
PONTIAN Sand and clay 7 
UIOCENE 
TOBTOSIAN Wliite and yellowish lieestones Uarine 
HELVETIAN Green and very r o s s i l i f e r o u s clays 
ond a a r l s . Uarine 1 UNGUIAN Sand, sandstones, gravels end shingle. Uarine 
OLIGOCENE - "CeTarlco" Continental 
EOCENE - "Ceforico" Continental 
DAN IAN Retreating Sea 
SENOKIAN Uarls, chalks, l ines tones and cry-
s t a l l i n e liDCStones. 
Transgressive and o s c i l l a t i n g Boveaents of the 
sea. Doming of the Jefara and N.ff .-S.E. 
f a u l t i n g near Tarhuna. 
UIDDUE CRETACEOUS nmoMAN 
Uossive limestones (Nalut Limestone i n 
the wes t ) . ' 
Soft narls w i th lesser yellow, red and 
white limestones (Tigrino foroation i n 
the e a s t ) . 
Uarine 
o 
CEK081ANIAN 
Tufaceous limestones, varlegiited marls 
and sandstones. ( I n the Gharien area 
C h r i s t i e divides the deposits as 
f o l l o w s : Gharian Dolo o i t i c Limestone. 
Yefren Uarls, and Ain Tobi Limestone^ 
Total immersion of land by the sea. 
o ALB I AN 
Sandstones, quarts, conglomerates, 
cenented sands 
Continental. Deposits t h i n and disappear 
to the cost . 
u 
LOrrEB CRETACEOUS 
VEALOEN 
Uarls and Clays Continental. Deposits i n the east more of a 
sondatone and contfioaeritic nature. Albtan and 
tfealden rocks font small cotes i n the vest. 
JURASSIC 
BAJOCIA;.' llu Gheilan Doloaitic Linestone. Uarine and lagoon conditions. 
L I A S 6u Sheba Sandstone ^  Conglomerates. 
Bi r el Ghnem Gypsum. 
Deposits make up much of the El Uenshar H i l l s . 
TV.IASSIC UUSCIIELKALK 
Grey to dark crey, buff coraf-oct 
1ioes tone. 
Uarine. Outcrops evident at A i i z i a and Sidi Bu 
Argub. 
A f t e r ArcKDobault (4) plonche 1 
Bric h u i t (6) p.S 
Ch r i s t i e (9) p.G 
Despois (16) p.16 
Lip|«rini (21) pp.226, 227, 248 M i d 2S0 
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1, T r i a s s i c . The T r i a s s i c outcrops are r e s t r i c t e d to the fo o t of 
the Jehel scarp and the Jefara, They appear, however, to dip 
under the Jurassic at the scarp so t h a t i t i s presumed that the 
T r i a s s i c u n d e r l i e s the Jehel. However, the f a c t t h a t i t i s 
found i n the scarp i n d i c a t e s t h a t there i s some form of r e l a t i o n -
s h ip between the A z i z i a formations and those near the Ve r t i c e 
s t a t i o n o f Garian. This r e l a t i o n s h i p i s important from the 
(2) 
p o i n t of view of e v o l u t i o n . ^ ^ (See t a b l e 2.)^ 
The t o t a l thickness of the T r i a s s i c deposits i s lUk metres 
made up from the Werfenian or Boutoniere formations and the 
Muschelkalk or A z i z i a formation. 
(a) Boutoniere formation. This i s the oldest known formation 
i n the Garian and i s only exposed at four places i n the Wadi Gan 
area. Each fo r m a t i o n i s associated w i t h small dome-like 
s t r u c t u r e s . The t o t a l exposed thickness i s 3k metres and the 
s e r i e s i s composed p r i n c i p a l l y of dark red f i n e grained micaceous 
sandstones, red and green s i l t y clays or claystones and lesser 
limestones. 
The s e c t i o n i n F i g , 5 shov/s t h a t the Werfenian, hetween 
By Gheilan and Bu Gannusc, i s h o r i z o n t a l l y bedded but, f u r t h e r 
n o r t h , the s t r a t a disappear under the Muschelkalk. This 
i r r e g i L l a r i t y i n d i c a t e s t h a t the s t r a t a have "been a f f e c t e d by 
ea r t h movements hecause there i s no sign of unconformity between 
the Werfenian and the Muschelkalk. 
(h) The Muschelkalk. The Muschelkalk, which i s "best exposed 
on the southern "bank of the Wadi Sart Bu On, i s composed of 
- 1 1 -
yellow and pink or d o l o m i t i c limestone w i t h some chert i n t e r -
beds and has a t o t a l thickness of about 110 metres. The lower 
p a r t i s composed of about U5 metres of l i g h t grey, hard and 
compact limestone which contains numerous f o s s i l s . Overlying 
t h i s band there i s another band, 15 metres t h i c k , composed of 
l i g h t grey limestone w i t h o u t chert. At the top there i s a f i v e 
metre band of marly sandstone. The Muschelkalk sinks eastward 
l i k e the Werfenian. 
2. The Jurassic, The Jurassic deposts outcrop along the Jebel 
scarp and are not ex t e n s i v e l y southwards. They are composed 
of sandstones, gypsums and limestones, the varying l i t h o l o g y 
b eing r e l a t e d to the cond i t i o n s i n which they were deposited. 
Although the s t r a t a are h o r i z o n t a l they tend to sink eastwards 
where they also change i n l i t h o l o g y ( P i g . 5 ) . The f o l l o w i n g 
d i v i s i o n s are found i n the Jurassic:-
(a) Bu Sceba Group, At i?he base there are a series of 
sandstones whtch Christie^'^^ c a l l e d the Bu Sceba group. This 
i s composed of cross-bedded red to brownish sandstones and 
small pebble conglomerates w i t h some white limestone and 
considerable thicknesses of red and green clays, i n p a r t bento-
n i t i c , and a minor amount of gypsum. Near the base i s a 5-15 
metre t h i c k band of brown marly limestone over which the clays 
and gjrpsum outcrop. This group i s fo\and along the scarp 
from Oaf Tahscent t o Neubat. Further south i t can be traced 
from northwest of Garian town as f a r as Ras e l Taj^hima i n the 
east. I t disappears west of Garian town but re-appears near 
p 
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Tadul, ^Ehese v a r i a t i o n s i n outcrop are r e l a t e d to 
unconformity. 
(b) Bu Gheilan Limestone. The second group of the J u r a s s i c , 
formed mainly of limestones, was c a l l e d by C h r i s t i e ^ ^ ^ the Bu 
Gheilan limestone. I t i s composed mainly of a l i g h t coloured 
white to buff to l i g h t grey to l i g h t brown limestones and 
dolomitic limestone. The lower 20 metres of a s e c t i o n at the 
highway near Bu fflieilan are much f r a c t u r e d and re-cemented to 
r ' -
forra a b r e e c h i a . Above t h i s , narrow l a y e r s of o o l i t i c lime-
stone occur. At the top of the formation the carbonate rocks 
are interbedded with clay-^^ 
The Bu Gheilan limestone extends from Caf Tahscent to the 
sciutheast of Bu Gheilan as f a r as the Ras e l Ta^huna w h i l s t i t 
s t r e t c h e s south of Tahscent to Caf Tecut. The formation t h i n s 
eastward g r a d u a l l y and t h i s may be traced along the J e b e l 
scarp. 
The e x i s t e n c e of b r e e c h i a t i o n and recementation i n t h i s 
formation i n d i c a t e s that e a r t h movements occ\irred during i t s 
formation. T h i s i s a l s o i n d i c a t e d by a small sharp f o l d 
boimded by two sealed f r a c t u r e s i n t h i s s e r i e s near Bu Gheilan. 
( c ) B i r e l Ghnem S e r i e s . The upper J u r a s s i c was c a l l e d the 
('=>) 
B i r e l Ghnem s e r i e s by C h r i s t i e ; - ^ I t i s composed of white to 
grey gypsums with interbedded grey limestone. The s e r i e s i s 
about 100 metres t h i c k and appears to be i n t e r c a l a t e d between 
the Bu Gheilan limestone and the Wealden C h i c l a formation at 
Caf Tahscent. 
The s e r i e s i s exposed between the Wadis Zaggut-Arbaa and 
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Crema "being t h i c k e s t near B i r e l Ghnem but t h i n n i n g eastwards and 
ev e n t u a l l y disappearing, 
3, The Cretaceous. The Cretaceous deposits are the most extensive-
l y exposed i n the Jehel, They form the surface of the plateau 
and are the youngest rocks found i n Garian, There i s a d i s t i n c t 
and immediate d i v i s i o n between the continental.Wealden deposits 
of the lower Cretaceous and the limestones of the Cersomanian and 
Cenomanian - Turonian, C h r i s t i e d i v i d e d the l a t t e r i n t o : the 
A i n Tobi limestones, J e f r e n marls, Garian limestones and the Gasr 
T i g r i n n a "beds. 
(a) The Wealden: Chi c l a heds. The Chicla beds are composed of 
sand, sandstones, red and green clays, marls, black sf?ale "beds 
and some l i g n i t e . The t o t a l thickness i s v a r i a b l e "being 100 
metres at A i n Tobi and 65 metres at Bu Gheilan, The formation 
t h i n s eastward and i s only 2 metres t h i c k at Tadul w h i l s t i t 
disappears completely east of the Wadi Gan. I t i s of c o n t i n e n t a l 
o r i g i n and the H g n i t e i n d i c a t e s t h a t i t may have "been derived from 
a l a c r u s t i n e swamp, C h r i s t i e ^ ^ ^ does not e x p l a i n the a l t e r a t i o n s 
i n the Wealden but suggests t h a t the reason f o r the greater t h i c k -
ness i n the east may "be r e l a t e d t o the outcrop of "beds of Al"bian 
age. This would e x p l a i n the l i t h o l o g i c a l v a r i a t i o n s i n the 
form a t i o n , 
(b) The A i n To'bi Limestones (Cenomanian), The Ai n Tobi lime-
stones are composed of limestones of v a r y i n g l i t h o l o g y which may 
"be grouped i n t o the f o l l o w i n g hands:-
( i ) White t o "buff marly limeston of chalky appearance. I t 
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i s commonly porous w i t h a minor amount of a r g i l l a c e o u s m a t e r i a l . 
This band, which i s li|.-20 metres thick,, i s interbedded w i t h narrow 
sandy s t r a t a , 
( i i ) Group s i m i l a r t o the above but w i t h more ar g i l l a c e o u s 
m a t e r i a l . 
( i i i ) Hard massive limestone t h a t i s one of the most 
conspicuous stratum i n Garian. I t consists o f an upper band of 
" r e e f limestone" formed by fragments of the r u d i s t i d Ichthyosar-
c o l i t e s and other organic remains. I t i s about 5 metres t h i c k . 
( i v ) White t o b u f f marly limestone w i t h rare nodules of 
c h e r t and narrow a r g i l l a c e o u s interbeds. 
The t o t a l thickness of the formation i s 69 metres. Kt 
covers an extensive area from the Wadi Gheddaf on the east, and 
extends over much of Orban and Guasem. 
(c) The Jefren marls (Cenomanian). These h o r i z o n t a l l y 
deposited s t r a t a o v e r l i e the Ain Tobi limestones w i t h conformity 
and are about 80 metres t h i c k . Typical sections are hard to 
trace because the formations are composed of s o f t and e a s i l y 
eroded s t r a t a . The main c o n s t i t u e n t s are s o f t yellov/ marls, 
cla y s , s i l t s and l e s s e r limestome and a 2 metre band of almost 
pure gypsum i s fo\md i n most exposures. I t i s widely 
d i s t r i b u t e d , however, though i t s l i t h o l o g i c a l nature means tha t 
i t cannot be separated from the A i n Tobi series. Thus, they 
have been mapped as one u n i t ( F i g . 6 ) . 
(d) Garian limestone. The Garian limestone i s extensively 
exposed and forms the upper p a r t of the Cenomanian, I t i s 
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composed of massive white c r y s t a l l i n e limestone which i s also 
d o l o m i t i c and p a r t i a l l y cherty. The t o t a l t h i c k n e s s near Bu 
Ayyad i s 55 metres, the lower 20 metres of which are composed 
of dolomitic limestone w h i l s t the upper 27 metres are composed of 
w e l l bedded white limestone of massive s t r u c t u r e . The Garian 
limestone i s of great importance sinc e i t s hard massive s t r u c t u r e 
means that i t i s h i g h l y r e s i s t a n t to erosion. The Garian 
limestone i s found along the J e b e l scarp e a s t of Garian but i t 
i s most e x t e n s i v e l y exposed between Garian town and the great 
"basalt e f f u s i v e s of B i r e l Uaar. 
(e) Gasr T i g r i n n a formations. Owing to the accurrence of 
f o s s i l s of both Cenoraanian and Turonian age i n these s t r a t a , 
Chiesa^^^ has assigned them to the Cenomanian-Turonian. I t i s 
cpraposed mainly of s o f t marls with l e s s e r limestones, red and 
yellow limestone bands and some c l a y s . The t o t a l thickness of 
the formation i s 87 metres. There i s a lower band composed of 
38 metres of marl, c l a y and red or yellow limestone. Above t h i s , 
there i s found a porous white chalky limestone interbedded i n 
p l a c e s with a few narrow l a y e r s of s o f t marl and c l a y . 
The Gasr T i g r i n n a formations extend from the v i c i n i t y of 
T i g r i n n a v i l l a g e southwards to the Wadi Gan (see F i g . h ) . The 
formations u n d e r l i e the f e r t i l e s o i l s of Asabaa and Tigrinna. 
I4.. "Volcanic rocks. V o l c a n i c rocks are found i n many p a r t s of 
the J e h e l G a r i a n but the main exposiores are concentrated i n the 
southwest towards the Tarhuna and Mizda "borders. They occ\ir as 
dykes, l a r g e r i n t r u s i o n s and e f f u s i o n s . C h r i s t i e divided the 
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v o l c a n i c rocks i n t o three groups, i n t r u s i v e p h o n o l i t e , i n t r u s i v e 
b a s a l t and e x t r u s i v e b a s a l t . 
(a) I n t r u s i v e p h o n o l i t e . The phnnolite i s much more a c i d i c 
than the b a s a l t being less dense and l i g h t e r i n colour. I t has 
the appearance of e i t h e r andesite or t r a c h y t e . These rocks are 
commonly sheared and f o l i a t e d p a r a l l e l t o the w a l l s of the 
i n t r u s i o n i n d i c a t i n g t h a t they were deposited as a viscous mass, 
(b) I n t r u s i v e b a s a l t . These rocks are very basic w i t h abundant 
o l i v i n e and small c r y s t a l s of pyroxene and l a t h s of plagioclase 
f e l d s p a r . 
(c) Extrusive b a s a l t . The e x t r u s i v e b a s a l t rocks are very 
t h i c k and are p o o r l y exposed. They t h i n r a p i d l y outwards so 
t h a t the edges of the main b a s a l t masses are only 5-10 metres 
t h i c k . As the b a s a l t occurs at a much lower l e v e l i n the Wadis 
Gheddaf and Gan than i n the main masses, i t i s assumed t h a t the 
b a s a l t flowed down these wadis. Therefore, they must post-date 
these featxires, and be very young g e o l o g i c a l l y speaking. The 
f a c t t h a t they r e s t on a c r u s t or hardpan i n the wadi bed i n d i -
cates t h a t they may be of l a t e Pliocene or ^iiiaternary age. Some, 
however, may be o l d e r , 
6, S t r u c t u r e . L i t t l e i s known of the T r i a s s i c rocks but the beds 
appear t o be f a i r l y \miform i n composition and thickness. The 
Jurassic and Cretaceous rocks show l a t e r a l v a r i a t i o n i n composi-
t i o n and thickness and i n general t h i n t o the east and thicken to 
the west. On top of these, the Cenomanian and Turonian formations 
(9) 
appear to.r.be of constant character and thickness, ^  '^  and have 
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•been h o r i z o n t a l l y deposited. 
Two types of volcanic rocks are foiirid: a large mass of basalt 
i n tiie southeast and a series of phonolitic intrusions that 
appear to he roughly aligned i n a northwesterly direction. I t 
i s possible that the two types of volcanic rocks may be geneti-
c a l l y related. 
Several dome-like structures were noted i n the area. There 
i s one just north of Garian and another two i n the Wadi Gan. I t 
i s possible that these are related to the i n j e c t i o n of unexposed 
igneous bodies. 
Certain other broad s t r u c t u r a l features probably exist but 
fu r t h e r exploration i s necessary to prove them. Thus, the Garian 
limestone descends from elevations high i n the Jebel to the level 
of the Jefara at e l Ghedea. This appears to be related to a 
major northwestward trend i n flexure or f a u l t evident near the 
boundary of the map area (Pig. ^ ). 
Several small f a u l t s may be traced, the largest of these 
trends northwestward near the two small domes just east of the 
Wadi Gan. The maximum apparent displacement along t h i s f a u l t 
i s over 200 metres near the more southeasterly small dome.^ "''^ ^ 
C, Summary and Conclusions. 
The Jebel Garian i s formed by a thick series of strata 
^ dating from the middle Triassic to the upper Cretaceous. The 
l i t h o l o g i c a l v a r i a t i o n i s expressed i n the alternating series of 
sandstones, limestones, marls, clays, s i l t s and sa^d. The 
Cenomanian beds are the most prominent and are horizontally 
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deposited, the whole overlying the Wealden and Jurassic with 
imcomformity. 
The structxire i s r e l a t i v e l y simple "but has "been altered by 
northwest-southeast f a u l t i n g and hy volcanic infusions and 
effusions. 
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CHAPTER I I 
CLIMATE 
The Jebel Garian has climatic conditions not unlike those of 
the r e s t of northern T r i p o l i t a n i a . The only re a l differences 
are due to i t s central position i n the T r i p o l i t a n i a escarpment 
and i t s a l t i t u d e . The Jebel Garian i s much higher than the 
neighbouring massifs of the Jebels Nefusa and Tarhuna; the 
highest elevation i n Garian i s 872 m. above sea level compared 
w i t h 713 m. at Yefren and 3^0 m. i n Tarhuna. Position, o r i e n t -
ation and height bring modifications to steppe conditions and 
make the Jebel a c l i m a t i c a l l y favoured zone i n which Mediterr-
anean characteristics reassert themselves. 
I n f a c t , the Jebel has a climate intermediate between those 
of the steppe and maritime. Fig. 7 shows the climatic zones 
which were adopted by Fantoli i n 1952. "^'•^  
Mean maximum temperatures are lower than the steppe because 
of the height; on the other hand mean minimum temperatures of 
5°C are experienced i n the higher parts of the Jebel. The 
annual.trend of humidity comes between those of the maritime and 
steppe. However variations i n the humidity when the wind s h i f t s 
between the two most t y p i c a l winds N.W. and S.E. are much less 
than on the maritime. 
The annual p r e c i p i t a t i o n i s generally lower than on the 
maritime but rises to more than 300 mms. i n r e s t r i c t e d areas 
i n the Jebel w i t h a marked decline towards the Tunisian border 
I/) if) 
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as the distance from the sea increases and the orientation 
changes. Fig. 8 shows the d i s t r i b u t i o n of r a i n f a l l i n 
T r i p o l i t a n i a and Tunisia. 
Mich of the western part of the Jebel and the area succeed-
ing the steppe and southern zone of Garian are semi-desert 
(Fig, 14) . Maximum temperatures i n summer are lower than the 
steppe because of the increased a l t i t u d e . On the other hand, 
there i s intensive heaty''during the night i n summer by the drop 
i n the temperatures below zero. Relative humidity i s usually 
low though variable, depending on the change of winds which are 
prevalently north-east. Beyond the remote southern zone of the 
Jebel the climate becomes d e f i n i t e l y semi-desert and Saharan. 
The Jebel Garian i s influenced by both maritime and Saharan 
climatic regimes. The former appears i n the upper regions of 
the Jebel and the l a t t e r i s represented i n the lower parts of 
the m o u n t a i n . F u r t h e r m o r e , between the two types of climate, 
another type i s found i n the intermediate zones of the Jebel. 
In other words, a l t i t u d e generally modifies the climatic factors 
which p r e v a i l throughout T r i p o l i t a n i a , namely the Mediterranean 
and desert climates. The existence of two more or less hostile 
influences necessarily leads to a permanently unstable s i t u a t i o n 
which i s reflected i n the climatic characteristics of the country. 
The l a t t e r are the result of considerable and frequent variations 
rather than the expression of a r e l a t i v e l y stabilised environment. 
Consequently, the usual terminology i s not s u f f i c i e n t to describe 
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the s i t u a t i o n w i t h the accuracy and completeness required to give 
an aTiequate. estimate of the effects of t h i s i n s t a b i l i t y , 
p a r t i c u l a r l y i n the realm of biology where i t finds f u l l e s t 
and most obvious expression. 
A short examination must suffice to show the major meteoro-
l o g i c a l elements affecting the climate i n the Jisbel. I ^ r i t i m e 
influences from the north-west are confined mainly to the winter 
months when the southwards migration of the main world atmospheric 
belts takes place. The Saharan i t s e l f i s governed by the (^rse 
l^atitude high, a dominion which spreads t o include v i r t u a l l y the 
whole Mediterranean l i t t o r a l i n summer. I n t e r s r t i o n between 
the western maritime influences of the Mediterranean and the 
Satiaran high pressure system i s the fundamental factor behind 
the climate conditions experienced throughout T r i p o l i t a n i a . 
I n winter (October-March) the Mediterranean regions are an 
areai of low pressure between the semi-permanent Azores a n t i -
(3) 
cyclone and the continental pressure of Eastern Europe and Asia. 
Ai r i s drawn i n t o the region from widely separate areas. Polar 
a i r from Europe and the North Atlanti c and Tropical a i r from the 
Sahara. Temperature contrasts are marked between the Tropical 
and Polar a i r masses and fr o n t s often exist i n the western 
Mediterranean and subsequently move eastwards. However northern 
T r i p o l i t a n i a i n general and the Jebel Garian i n particular l i e to 
the south of the main tracks of these depressions, 
and are consequently affected mainly by r a i n f a l l which i s 
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somewhat unreliable i n d i s t r i b u t i o n and amount. Between, 
unsettled conditions associated with the various spells of f i n e 
weather are common. 
In summer (April-September) the c i r c u l a t i o n of a i r masses 
i s less active, f o r the region l i e s on the eastern border of the 
semi-permanent Azores anticyclone. The mean pressure over 
central Asia i s low at t h i s season and north or north-west winds 
are prevalent over the Mediterranean. But the contrasts between 
the Polar and Tropical a i r masses are f a r less, than i n winter. 
Settled conditions and constant wind directions are usual. 
However when the r e l a t i v e l y high pressure over Cyrenaica i s 
i n t e n s i f i e d by southerly winds, temperatures result i n the 
exposed and low lyin g areas of northern T r i p o l i t a n i a . 
Autumn and Spring are b r i e f periods of t r a n s i t i o n \rtien 
weather conditions of either summer or winter may occur. 
These weather conditions which recur i n a similar pattern 
each year are responsible for the outstanding seasonal features 
of the Mediterranean type of climate; mild moist winters and 
hot dry summers with a r e l a t i v e l y uniform annual temperature 
sequence. I n the whole of the Jebel t h i s seasonal rhythm applies 
only i n a very general way since:-
(a) The position of the Jebel i n the southern Mediterranean and 
i t s extension southwards mean that i t i s marginal to the 
cyclonic a c t i v i t y . 
(b) The s i t u a t i o n of the region i n the lee of Tunisia and the 
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high Atlas shelters much of the area except f o r the coastal 
f r i n g e and the seaward facing edge of the Jebel from the main 
bearing north-westerly winds, 
(c) Tropical a i r has r e l a t i v e l y free access from the Sahara to the 
coast. Summer temperatures tend to be accentuated and the 
period of summer drought i s normally extended from A p r i l to 
September i n contrast to areas i n the northern Mediterranean 
where the summer drought period i s usually not more than 
three months. 
RAINFALL 
Most of the r a i n f a l l of the Jebel occurs i n autumn, winter 
and spring, and accompanies the depressions crossing the region 
from the Mediterranean. 
Garian meteorological station kept continuous records 
f o r 26 years and the average yearly p r e c i p i t a t i o n was 326 mm. 
The average i s high compared with Yefren and TaThuna where the 
mean annual r a i n f a l l i s 260 mm. and 263 mm. respectively. 
The reason i s the height of the Jebel Garian. Fig. 9 
shows the d i s t r i b u t i o n of r a i n f a l l zones of T r i p o l i t a n i a 
and i t seems that obviously the Jebel Garian i s the only region 
which catches more r a i n f a l l after T r i p o l i City and maritime 
zone. 
The annual number of rainy days i n Garian ranges from +^0 
and 50 and r a i n f a l l i s heaviest i n December, January and 
February. 

PIG. 10. 
MEAN MONTHLY RAINFALL: GARIAN 
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(5) Mean Monthly R a i n f a l l . Garian il91k-19%) 
J F M A M J J A S O N D Year 
7k.i 51.5 39.9 16.0 12.7 2.1 0.5 0.7 11.^ 23.8 39.8 5 .^0 326 32 
This table i l l u s t r a t e s that r a i n f a l l i s mainly concentrated 
during winter and that there i s more i n the autumn months than i n 
the spring. During the summer, r a i n f a l l i s sl i g h t but summer i n 
Libya i s , characterised by a r i d i t y . (Fig. 10) 
Garian station started recording r a i n f a l l i n 191^, but they 
ceased i n 1915 u n t i l I923. From 192^ to the present day there 
have been continuous recordings except i n the war years of 19^1 
and 19 -^2. Table 1 shovs the records f o r pr e c i p i t a t i o n from 
I92I+ to 19^9. I n addition, there are another three meteoro-
l o g i c a l stations; Tigrinna ( l93^^9)o ^ a d (193^-^2), Asabaa 
(19^1-^9)^^^ Those stations are situated i n the a g r i c u l t u r a l 
zone of the Jebel, and they indicate considerable annual o s c i l l -
ations i n t o t a l r a i n f a l l as well as the pe r i o d i c i t y of droughts 
due to climate conditions explained above. There i s i n fact 
very s l i g h t difference i n p r e c i p i t a t i o n between Garian and the 
other stations. This may be due to the fac t that Tigrinna, 
Bu Maad and Asabaa have not started recording at the same date 
and they have d i f f e r e n t recording periods. Thus the Garian 
Station w i l l be taken as an example and guide for d i s t r i b u t i o n 
and frequency of r a i n f a l l i n the Jebel Garian owing to the fact 
(^ 0 ^ e AppeAdix I . 
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that t h i s s t a t i o n started"recording e a r l i e r than the other 
s t a t i o n s . 
Monthly P e r i o d i c i t y 
I n terms of mean monthly r a i n f a l l the regime i s seen to 
consist of a rapid increase i n September; to maximum i n December, 
January and February, vdaen there i s gradual decline u n t i l May. 
June, July and August are v i r t u a l l y rainless. This r a i n f a l l 
regime d i f f e r s from those of stations north and south of Garian 
as the f o l l o w i n g data i n d i c a t e s t -
D i s t r i b u t i o n of winter r a i n f a l l i n 
' Percentages i n Garian and other towns 
Oct.-Nov. Dec.-Jan. Feb.-March 
T r i p o l i 5.0 50 20 
A z i z i a 22 50 28 
Syrian 2ZA 45.5 52.5 
Eeni U l i d 28.4 55.4 56.2 
Xt i s obvious th a t the greatest concentration occurs i n mid-
winter and that autumn and early winter rains are usually less 
than those of l a t e winter and early spring. However, i t w i l l 
also be seen that Garian experiences a more even d i s t r i b u t i o n 
than the two stations or the Jefara, but a less even one than 
Beni U l i d or the Ghibla. 
M»an annual r a i n f a l l . (Fig. 1<X and Appendix I , table 1). 
Garian*s mean annual r a i n f a l l of 526 mms. (52 years) i s a. 
composition of fig u r e s ranging between 547 mms. i n 1958 and 
151.8 mms. i n 1947 and annual pr e c i p i t a t i o n s show wide deviations 
from the mean. 
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A good year i s often succeeded by a poor year. The extremes 
are f a l l s of 150-250 mms. which can be disastrous to crops. 
Drought may, however, be l o c a l and affect only one small area. 
Every year there i s localised drought; generalised drought i s 
more periodic. 
fiain-dayg. 
The same characteristic regime i s apparent i n the monthly 
d i s t r i b u t i o n of rainy days. Although the term rainy day i s a 
useful a n a l y t i c a l concept, i t s quantitative implications are 
rather uncertain since the amount of r a i n f a l l i n g i n that period 
i s extremely variable. A rain-day i s of course defined as 
(7) 
which the minimum r a i n f a l l recorded i s 0.01 mms. ' The r a i n -
f a l l records f o r the 32 year period have been examined f o r the 
frequency of rain-days yielding certain c r i t i c a l amounts of r a i n . 
I t i s apparent that the monthly frequency of rain-days follows 
closely the pattern of r a i n f a l l with the largest numbers of r a i n -
days i n the three winter months of December, January and February 
and less i n l a t e winter and early spring than i n autumn and early 
winter. 
Frequency of rain-davs i n the month periods. 
Pec.-F^^. Mar.-May Jime^Aas- Sep^.-N^y. 
If?.7 ^.1 2.5 25.7 
The average frequency of rain-days i n a 26 year period i s Mf; 
but i n a good year 80 (193$) days are rainy, whilst i n a bad year 
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only 16 (19^1) may occur. The highest number of rain-days 
usually coincide w i t h the highest amounts of r a i n f a l l , and vice 
versa, but t h i s i s not necessarily so. (Fig. 12)„ 
^ffme y^ars of R^infaXJ,* 
(1) Low r a i n f a l l years. 
Year J F M A M J J A S O N D Total 
193? '+8»8 15 .? 71.6 0.1 0.9 0.0 0.0 ^^ .3 29.1 18.8 2.2 197-0 
19^1 0.0 12.h 20.9 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 28.1f 63.5 
19^7 2h,3 3.8 18 . 2 1 S 5 2.0 0.0 0.0 0.0 3.0 ^ .5 60.032.7 151.8 
(2) Average R a i n f a l l years. 
Year J F M A M J J A S O N D Total 
193G 28.8 ^3.5 33.8 2^.0 11.6 0.0 0.0 0.0 o;p.35.3 35.8 ^-3.6255.6 
1939 81.3 7^.3 28.9 51.1 16.2 0.2 0.0 0 .129A 0.8 23.1 30.^335.8 
19^9 39.1 M).7 65.^ 2^.2 1.5 1.3 0.0 8.9 0.0 5^.5 12.9 25.527lf.O 
(3) High r a i n f a l l years. 
Year J F M A M J J A S . O N D Total 
1926 175.8 132.5 65.1 56.8 O.if 15.2 0.0 lO.if 7.9 0.1 9.^ Hif .2 510.0 
1932 183.3 33.6 61.0 0.0 0.0 0.0 0.0 0 .0la257 .891 .1 57.9 502.9 
1938 133.^ 80.3 300.9 )+9.2 2 L 7 0.2 0.0 3.3 0.2 8.369.2 81.2 5^7.9 
(1) I t has been shown that January, Febsuary and March are three 
rainy months. But i n 19^1, f o r example, there was sig n i f i c a n t 
f a i l u r e i n the rains of January and February. 
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(2) During the 26 years recorded i n Garian Station the only year 
average r a i n f a l l w i t h more or less was 1939* This year had an 
average of 335 mms. with a maximum i n January, 
(3) The only exceptionally wet year recorded was i n 1938 when 
December, January, February and >Iarch were wet months. 
The main r a i n f a l l of the Jebel i s convectional pr e c i p i t a t i o n 
r e s u l t i n g from a i r currents r i s i n g i n turbulent a i r masses, the 
turbulence being caused by heating or by the contact of a i r masses 
of d i f f e r e n t temperatures. The overheating of land and resultant 
i n s t a b i l i t y i s especially a feature of the early months of the 
rainy season and more p a r t i c u l a r l y i n Octbber whilst the contrast-
ing temperatures of d i f f e r s n t a i r masses i s closely associated 
with the passage of depression over the Jebel Garian. These 
follow three main tracks:-^^^ 
1. Depressions which pass tto the north of the Eastern Mediterranean 
These depressions mainly form i n the Western Mediterranean or 
over Korth-West A f r i c a . They may originate as lee depressions 
when a northerly current of cold a i r reaches the Alps or may 
appear as "wave depressions" on an east-west f r o n t over north-
west African or the south-west Mediterranean. In either case the 
warm f r o n t , i f i t e x i s t s , does not affect the a i r route over the 
escarpment. The cold f r o n t can usually be traced south to the 
North African coast and may cause showers on the Jebel Garian. 
Otherwise f i n e weather continues over the Jebel during the passage 
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of depressions on t h i s track, which i s common at a l l seasons, and 
i s followed almost exclusively i n summer by such depressions as 
approach the region. 
(2) Depressions which move east to the region of Cyprus. 
These depressions form i n the same way as those which pass to 
the north. They most frequently follow t h i s track through the 
Eastern Mediterranean i n winter and spring, i n which seasons i t 
i s the predominant track f o r depressions i n the region. At other 
seasons depressions passing to the north are more common. 
The warm fr o n t s of these depressions, i f they e x i s t , rarely 
a f f e c t the a i r route; only about once or twice a year are thick 
warm-front cloud masses encountered. The cold f r o n t s , however, 
moving south and east affect the whole Jebel Garian i n particular 
and T r i p o l i t a n i a i n general. They usually cause showers or short 
periods of r a i n . I t i s rare f o r solid cloud masses to extend 
above 15,000 f t . either i n connection with fronts or convection 
i n polar masses. The r a i n f a l l and extent of cloud masses assoc-
iated w i t h these depressions decrease with remarkable rapidit^as 
one passes inland. 
(3) Khamasin or Ghibli depressions. These depressions form over, 
the desert of North Africa as wave depressions on fronts separat-
ing a i r masses which have been over Africa for some time and have 
been considerably warmed, from polar a i r which has recently 
crossed the Mediterranean and i s much cooler. As the warm a i r 
mass i s very dry the cloud associated with these depressions 
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i s not extensive. The warm f r o n t , i f i t can be traced, i s 
d i f f u s e , but the cold f r o n t i s usually c l e a r l y defined. 
The depressions which af f e c t the Jebel often form south of 
the Gulf of Sidra, but they may form much fur t h e r west, indeed 
the o r i g i n of some of the depressions, which are of importance 
over T r i p o l i , can be traced back to the passage of a cold f r o n t 
over the Atlas Mountains. Depressions forming we l l to the west 
frequently turn north over Tunisia and pass: on over I t a l y and the 
A d r i a t i c . Ghibli depressions which f i r s t a^jpear over Libya 
usually move eastwards; sometimes they cross the Libyan coast 
and move out over the Mediterranean. They are preceded by strong 
southerly winds which cause widespread sandstorms as well as high 
temperatures. The passage of the cold f r o n t i s marked by a 
rapid change of wind to north-westerly. I n some cases the north-
west wind i s s u f f i c i e n t l y strong to maintain r i s i n g sand f o r a 
while. Once the cold f r o n t has passed the increase i n r e l a t i v e 
humidity of the north-westerly a i r stream causes the formation of 
the cumulus or curmulonimbus clouds and showers may occur on the 
Jebel. The cloud i s seldom low enough to be a hazard to f l y i n g . 
Subsidence i n the cooler a i r i s f a i r l y rapid and broken strato-
cumulus cloud i s common i n the morning immediately following the 
passage of a cold f r o n t of t h i s type. 
Although the convectional element i s largely responsible f o r 
the r a i n f a l l , i t seems clear that the effects of the Jebel r i s i n g 
suddenly from the plaifls at some distaneerfrom the coastal zone 
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of T r i p o l i t a n i a , to heights of ." .B^Om. i s si g n i f i c a n t only i n 
the sense that the resultant l i f t i n g of the a i r mass may occasion-
a l l y t r i g g e r o f f p r e c i p i t a t i o n i n already unstable a i r . In summer 
the excessive heating of the a i r immediately above a l i g h t colour-
ed surface w i l l encourage i n s t a b i l i t y and the development of 
in c i p i e n t thunderstorms. 
However, i t i s d i f f i c u l t to assign precise l i m i t s to what 
should be considered as storm r a i n f a l l , and therefore s t a t i s t i c a l 
analysis i s d i f f i c u l t . We know that the i n t e n s i t y of r a i n f a l l 
increases inland from the coast and that 20 mms. f a l l i n g within a 
2k hour period causes s i g n i f i c a n t damage. Given the convectional 
nature of the r a i n f a l l , i t i s unlikely that a daily reading of 
k-0 mms. resul t s from anything than storm phenomena. 
The data f o r r a i n f a l l i n t e n s i t y i s scanty and one can only 
repeat the observations made by Fantoli (9).' In Azizia i n 
1078 observations between 1919-^9, r a i n f a l l over 20 mms. constit-
uted only 5^ of the t o t a l and r a i n f a l l over ^0 mms. only 0.7^. 
On the other hand i n the Jebel Garian f a l l s of 20 mms. comprised 
21^ of the t o t a l and r a i n f a l l over kO mms. formed 70^. of the t o t a l 
observation taken between the years 192h-h9, 
The two major centres i n northern T r i p o l i t a n i a for storm 
r a i n f a l l appear to be T r i p o l i and the environs of Garian separ-
ated by an area of less intensive r a i n f a l l on the Jefara. In 
terms of rain-days r e l a t i v e to t o t a l r a i n f a l l the greatest intens-
i t y of r a i n f a l l would appear to be i n the Jebel. 
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The effects of such storms are d i f f i c u l t to assess over a 
large area. They are generally responsible for f i l l i n g f i e l d 
c i s t erns, whilst the rapid surface flow of the wadis clears the 
s o i l of debris accumulated i n the wadis so that they function to 
better e f f e c t l a t e r i n the year, but these benefits are extremely 
l o c a l and great d i f f i c u l t i e s are often experienced i n the lower 
parts of the wadis where much of the mud, stones and rubble 
accumulates. The intense r a i n f a l l means that the calcareous 
elements and the s o i l n u t r i e n t are washed down the s o i l p r o f i l e . 
I n r e s t r i c t e d places of the flood waters bring about a r e d i s t r i b -
ution of s o i l resources so that the lowlands benefit from a renew-
ed s o i l cover; but the uplands obviously suffer from s o i l erosion. 
(Plate 1 ) . 
When the rains f a l l heavily damage can be caused i n several 
ways; damage to the crops by dir e c t impact, damage by underground 
seepage which affects deep rooted plants, and damage by run-off 
which affects dams, walls and roads. 
However, there i s much variation of pre c i p i t a t i o n from place 
to place. This may be due to the fact that the frequency of 
heavy storms i s higher i n some zones than i n others. In general, 
most storms come from the north-west, and much are convectional 
but the sudden u p l i f t of the Jebel f r o n t i s s u f f i c i e n t to increase 
the p r e c i p i t a t i o n from a cloud and to stimulate r a i n f a l l i n one 
that i s becoming stable. 
D i s t r i b u t i o n of dry and wet years. 
In wet years, the isdhyets move southwards so that the 
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Ghibla has a much higher r a i n f a l l than normal. In drought years 
(1^7-1+8), the isohyets move northwards so that Garian can have a 
r a i n f a l l of less, than 200 mms. which w i l l mean that there w i l l 
probably be no cereal harvest and only a small o l i v e crop. 
I n I9I+7-I+8, the 200 mms. isohyets i n Tunisia moved northv/ard 
to a f f e c t the best farming areas and major zones of olive c u l t -
i v a t i o n . In t h i s same year, Garian had no cereal crop whilst the 
eastern Jefara had only a f a i r crop. The result was expressed i n 
massive imports of wheat and barley from abroad. 
(1) 
From Table (1) i t can be seen that a dry year appears to occur 
every ^-5 years. There i s i n s u f f i c i e n t data f u l l y to i l l u s t r a t e 
t h i s recurrence through the use of "running means"- but some idea 
of the f l u c t u a t i o n i s provided by the table. 
Other Forms of Pr e c i p i t a t i o n . 
^ow i s very uncommon but has occurred, as i n February 19^9, 
when one metre f e l l i n three days and covered most of the Jebel. 
I t i s i n d i c a t i v e of the low winter temperatures which can occur i n 
the mountains. 
S a i l occurs more frequently and i s usually of small size doing 
l i t t l e damage. Occasionally, there are f a l l s of h a i l stones of 
considerable size as i n 1955 when they k i l l e d animals and 
destroyed agriculture produce. 
Dew. The contribution of dew to the t o t a l moisture i s frequently 
overlooked i n ar i d regions such as the Jebel. Although dew i s 
(1) See Appendix I 
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not easily measurable over the dry season, i t i s not unappreciable 
and probably contributes a si g n i f i c a n t quota to the available 
moisture f o r crops and vegetation. 
HUMIDITY 
The Jebel has low ^ erage humidity (Fig. I3) compared mth. 
T r i p o l i , Yefren, Tarhuna, Beni U l i d , Azlzia and Mizda. The annual 
mean i s ^ 3%. In the winter months, the average mean i s less than 
56^. This low humidity i s due to the f a c t that during t h i s period 
of the year the Jebel i s influenced by dry westerly winds blowing 
from the a r i d south of idbya. 
Mean Relative Humidity (Garian Station). 
J F M A M J J A S 0 N D Year Period 
57 9+ he 36 28 30 31 39 ^3 53 58 ^3 27 
Summer conditions present rather a d i f f e r e n t s i t u a t i o n f o r the 
mean average i s then 30^, lower than the other places mentioned 
above. For example, T r i p o l i has an average as high as 66% for 
the summer months, and even l^zda has an average of about 32^ i n 
spite of the fac t that i t l i e s to the south of the Jebel. This 
low r e l a t i v e humidity of the Jebel i s due to the remoteness of the 
region from the sea and" the high a l t i t u d e of the area compared with 
the other places i n T r i p o l i t a n i a . Thus the Jebel as a whole i s 
favourable f o r growing o l i v e , tobacco and some other f r u i t trees 
which require l i t t l e humidity. 
F I G.ia MEAN RELATIVE HUMIDITY: 
GARIAN (21 YEARS) 
6 0 n 
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E7AP0RATIOH 
The meteorological factor of evaporation together with the 
more hydrological considerations of run o f f percolation and sub-
surface drainage and s o i l moisture conditions, enter i n t o the whole 
problem of water a v a i l a b i l i t y f o r crop requirements (potential 
evapotranspiration). Unfortunately measurements of evaporation 
are t o t a l l y lacking and the meteorological data i s i n s u f f i c i e n t l y 
detailed to allow the computation from empirical formula such as 
those of Thomthwaite of the rates of evaporation and the a v a i l -
a b i l i t y of moisture, but i t i s necessary to make br i e f observations 
on evaporation and evapp-transpiration. 
Water i s l o s t to the atmosphere i n two ways; direct evapor-
ation from water surfaces, e.g. pools i n the Gattis land after 
r ains, i r r i g a t i o n storage tanks ( i n specific areas of the Jebel), 
canals; and evapo-transpiration from the plant cover. Whenever 
the moisture i s available, rates of evapo-transpiration are high 
especially i n the l a t e spring when water i n the s o i l i s at f i e l d 
-capacity and temperatures are increasing. Work on potential 
evapo-transpiration has been carried out i n several parts of the 
world but the nearest and perhaps the most relevant to t h i s study, 
i s that of Mitche l l (10)(who has taken measurements at Hal Far i n 
Malta which i s situated only 200 miles north of T r i p o l i and 
conditions are only l i t t l e more humid and cooler than those on 
the J e b e l ) F u r t h e r m o r e Mitchel l claims a s l i g h t over-reading 
f o r his s t a t i o n . His f i g u r e , which can be considered minimal 
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when applied to Garian. 
Potential Evapo-transpiration at Hal Far (Malta) and r a i n f a l l at 
G a y i ^ Si?^i;ion. 
Month Potential evapo-transpiration Hal Far 
Ra i n f a l l , 
Gf^rian Station. 
September 172.7 11 .if 
October 121.9 23.8 
November 137.2 39.5 
December 78.7 5^.0 
January 63.5 7^.1 
February 76.2 51.5 
March 83.8 39.9 
A p r i l 99.1 16.0 
May 160.0 12.7 
June 165.1 2.1 
July 177.8 0.5 
August 210. a Ot7 
Year 1,5^6.9 326.2 
The relationship between these two sets of figures shows that 
i n two months only, the monthly r a i n f a l l amounts at Garian Station 
exceed po t e n t i a l evapo-transpiration. A moisture surplus i s 
b u i l t up i n the s o i l during these months, but f o r most of the 
remainder of the year there i s moisture d e f i c i t . ( 1 1 ) • 
I t i s evident that summer crops p a r t i c u l a r l y i n Rabts and Kmashat 
w i l l need frequent and copious i r r i g a t i o n s , and that winter crops 
should be given some form of supplementary watering. 
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RAINFALL ZONES 
Following Fantoli's climatic divisions based on annual r a i n -
f a l l of Tripolitania- (Fig. 9) , The Jebel Garian may be divided 
i n t o two sub-regions:-
1. Garian region has r a i n f a l l zone between 200-350 mms. 
2. Ghibla region has annual r a i n f a l l between 100-200 mms. 
1. The Garian region i s large and extends westwards as far as 
Yefren and Jisdo, whilst i t s extension eastwards i s as far as 
Misurata and Homs. This zone of the Jebel has certain geo-
morphological features which appear i n existence of plateau 
lands of Guasem, Asataa and Orban. Those uplands of the 
Jebel, owing to t h e i r height, can catch more r a i n f a l l than 
the Ghibla. 
2. The Ghibla region occupies the largest proportion of the 
Jebel and involves the whole southern part. This zone i s 
regarded as semi-desert p a r t i c u l a r l y i n the deep south of the 
Ghibla. 
TEMPERATURES 
The thermal conditions at the Jebel Garian are not greatly 
dissimilar to the conditions which influence the coastal zone of 
T r i p o l i t a n i a . The only differences are caused by al t i t u d e of the 
(12=) 
mountain and i t s remoteness from the sea. -Both regions are 
affected by high temperatures during summer and low temperatures 
during winter. At the coast the temperatures are moderated by the 
cooling influence of the Mediterranean during the day and i n summer 
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by the r e l a t i v e warmth of the sea i n winter and the night. The 
Jebel, on the other hand, i s affected by the ari d conditions which 
are dominant i n the southern parts of T r i p o l i t a n i a . The average 
annual temperature i n the Jebel Garian i s lower than elsewhere i n 
northern T r i p o l i t a n i a . For example, the mean annual maximum at 
T r i p o l i i s 2h.3°C w h i l s t at Garian i t i s 23.1°C. At Azizia the 
mean i s 28.3°C and at Yefren, Tarhuna, Beni U l i d and Mizda the 
mean maxima are higher than at Garian. At the same time, the 
mean annual minimum at T r i p o l i i s l^.S^C, at Garian i t i s 12.9°C. 
This minimum i s at Garian lower than the other toxms mentioned 
above. { ':'. ;. 
The thermal conditions of the Jebel d i f f e r from north to 
south. I n the north, they are lower than i n the south, whilst 
the former i s affected to some extent by Mediterranean influences, 
the l a t t e r i s affected more by continental conditions. This 
s l i g h t difference between the northern and the southern areas 
affects economic a c t i v i t y . The northern zones are more suitable 
f o r sedentary ag r i c u l t u r e , whilst the southern zones are more 
favourable for s h i f t i n g c u l t i v a t i o n and pastoralism. 
The monthly averages of temperatures for Garian town can 
be taken as an example f o r the northern zones of the Jebel f o r 
the period 192lf-1956. "^''^ ^ 
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Maximum 
meanOQ. 
Minimum 
mean "^ C, 
General 
average °C. 
Extreme 
Maximmm"C. 
E^ rtl-em? 
MinimumOC. 
January 11.8 k,8 8.3 2k,6 - If.8 
February 13.9 6.1 10.0 3^.1 - 3.^ 
March 17.7 7.8 12.7 33.7 - 0.2 
A p r i l 22.7 11.3 17.0 38.1 2.k 
May 26.8 lh.6 20.7 ^-2.0 6.1 
June 31.0 I8.if 26.5 ^2.2 9.3 
July 32.6 20.^ 26.8 Mf.8 12.1 
August 32.8 20.7 2lf.l Mf.O 9.8 
September 29.9 18.3 20.If l f l . 2 11.0 
Octbber 25.^ 15.^ 15.3 lf2.1 6.8 
November 19.2 11.3 9.9 32.0 2.0 
December 13.6 6.1 18.0 25.0 - 2.lf 
These figures show that the temperature conditions i n the 
Jebel are characterised by great variation between summer and 
winter. The mean maximum of the hottest month (August) reached 
32.8°C., whilst the mean maaamum of the coldest month (January) i s 
only -^.S^ C. Mean maximum temperatures increase from February to 
August and decline from September t o January, (Fig, Ik). The 
rapid r i s e i n temperatures during spring i s equalled by the rapid 
decline of temperatures i n autumn. 
The effect of the hot Ghibli wind i s to raise the maximum 
temperatures during spring and summer and sometimes even i n 
January and February. On the other hand, the extreme minimum 
temperature occurs i n March 0.2°C. Throughout December, 
FIG.i^i' TEMPERATURE REGIME AT 
GARIAN TOWN ('27 YEARS) 
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January, February and March, no c t u r n a l f r o s t s are very common. 
The cloud cover, however, modifies both day and n i g h t temper-
atures i n the wi n t e r months by l i m i t i n g i n s o l a t i o n during the day 
and preventing excessive r a d i a t i o n during the n i g h t . 
With regard t o the extensive zone of the Jebel, there i s no 
meteorological s t a t i o n , but the thermal conditions must be 
s i m i l a r t o those o f Beni U l i d ( t o the south-east of the Jebe l ) . 
I t can be taken as an example f o r the southern zones of the Jebel 
f o r a p e r i o d of 20 years. 
Month Mean Mean G^peraJ. E^ty^me ExtFQme 
MaximumOC. Mlnimum°C. Mean^C. Maximum^C. Minimum^C. 
January 17.2 5.8 11.5 31.0 - 1.0 
February 19.0 7.0 13.0 35.2 0.0 
March 22.5 9.9 15.7 39.1 1.2 
A p r i l 27.^ 11.9 19.7 k5.Q 3.1 
May 31.5 lh.7 23.1 If 8.If 7.2 
June 36.1 19.0 27.6 56.8 10.3 
J u l y 37.7 21.0 29.^ 50.6 10.0 
August 36.9 21.0 29.0 ^9.5 13.1 
September 19.7 26.8 -^6.1 10.3 
October 29.0 16.6 22.8 ko.5 6.5 
November 23.7 11.5 17.6 33.7 3.1 
December ;8.6 6.9 12.8 3^.7 0.0 
Figures show t h a t the maximum temperatures of July i s 37«7 C 
wh i l e the mean maximum of January i s only 17.2°C. The mean 
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minimum o f July i s 21.0°C. and the mean minimum of January i s 
5.8°C. There i s also a great d i f f e r e n c e between day and n i g h t 
mean maximum and minimum temperatures. 
Comparing these f i g u r e s w i t h Garian Station's f i g u r e s , i t 
seems cle a r t h a t there i s ^ ,0^0» d i f f e r e n c e between the n o r t h and 
south of the Jebel i n the mean maximum f o r the ho t t e s t month, and 
a s i m i l a r d i f f e r e n c e i n the mean minimum temperatures of t h i s 
month. 
Generally speaking, the less marked v a r i a t i o n s of temperat-
ures i n the n o r t h have an immediate impact upon the sedentary 
c u l t i v a t o r s of the Jebel. Moreover, heavy dew f o l l o w i n g cloud-
l e s s n i g h t s has a c e r t a i n b e n e f i c i a l e f f e c t i n adding s l i g h t l y to 
s o i l and p l a n t moisture. On the other hand, high day temperat-
ures and low n i g h t temperatures can cause esatensive damage t o 
maturing wheat and barley e s p e c i a l l y at; the beginning of summur. 
i_ _ 
Moreover, the extreme d i u r n a l v a r i a t i o n s i n temperature 
during the i&ILihating phase i n the Ba*er and Arab gardens can 
cause serious loss i n the q u a n t i t y and q u a l i t y of tr e e f r u i t s 
and e s p e c i a l l y tobacco which i s regarded as a very s e n s i t i v e 
p l a n t . Sometimes f r o s t s cause loss of young trees p a r t i c u l a r l y 
i n March. Nevertheless:, some f r u i t t r e e s such as the date palms 
are w e l l adapted t o low temperatures. 
The r e l a t i v e frequency or absence of low temperatures and 
associated ground f r o s t i s of great importance i n the spring 
months. O l i v e s , almonds and tobacco are exceedingly vulnerable 
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to f r o s t even i f they l a s t f o r only a short period and are l o c a l -
i s e d t o hollow and shallow depressions. So f a r , there are no 
f i g u r e s a v a i l a b l e t o show the frequency of f r o s t s on the Jebel, 
although they occur throughout the region. The highest incidence 
of f r o s t s according t o farmers f a l l s i n January, although f r o s t s 
have been recorded as l a t e as May i n the Jebel. I n s p e c i f i c 
areas of Garian such as i n Wadi e l Nakhle, Slahat, V/adi e l Arbaa 
and the oases of both Rabts, f r o s t s are less frequent than 
the high lands. 
mPEX OF ARIDITY 
R a i n f a l l f i g u r e s alone are not an adequate guide to the a r i d -
i t y of an area, p a r t i c u l a r l y one of marginal dryland a g r i c u l t u r e . 
I t i s e s s e n t i a l t o c o r r e l a t e r a i n f a l l w i t h other c l i m a t i c datei 
I n T r i p o l i t a n i a , t h i s must be l i m i t e d t o temperature: since data 
on evaporation dew e t c . , i s absent. Of the formula a v a i l a b l e , 
i t was found t h a t the most applica b l e were those of De Ma.rtonne, 
Emberger and Koppen. Those of Emberger and De Martonne give 
almost i d e n t i c a l r e s u l t s . De Martonne's formula, which divides 
the p r e c i p i t a t i o n i n m i l l i m e t r e s by the temperature i n degrees 
centigrade plus 10, i s one of the e a r l i e s t attempts to e s t a b l i s h 
an index o f a r i d i t y . De Martonne classed the r e s u l t a n t i n d i c e s 
i n t o three groups:-
Over 20 - E x r i c , drainage to the sea. 
10-20 - Endoric, drainage t o i n l a n d basins. 
Under 10 - A r e i c , no surface f l o w . 
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The Jebel Garian f a l l s i n t o the second c l a s s i f i c a t i o n , since 
i t has 123 ::. The index of 10 i s approximately the boundary 
between steppe and desert. 
Yearly i n d i c e s of a r i d i t y are however misleading "because of 
the marked seasonal nature of the r a i n f a l l . Monthly indices can 
12P 
e a s i l y be worked out from the formula t+lO' where P = monthly 
r a i n f a l l i n m i l l i m e t r e s and t = monthly temperature i n degrees 
centigrade. 
Monthly i n d i c e s of a r i d i t y f o r Garian S t a t i o n . 
Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June J\ily Aug. 
U.6 9.9 19.2 31.9 51.2 33.0 24.8 8.0 5.7 0.6 0.2 0.3 
A l l the s i x months A p r i l t o September have an index below 8 
and June, J u l y and August are below 1. There i s l i k e l y to he 
wadi f l o w in.any of the months from October to March. 
Coast Jefara 
T r i p o l i 26.8 Castel Benito 20.9 
Castel V e r d i 22.8 A z i z i a Ik.3 
Zuara Marina 15.9 B i r e l Ghen 7.8 
Za i r a 19.2 
Horns 17.2 
Z l i t e n Marina 15.8 
Misurata 17 .4 
S i r t e 11.5 
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Jehel Ghibla 
Jiado 17.3 Mizda 3.6 
Yefren 20.9 Beni U l i d 3.5 
Garian 25.6 
Tarhuna 19.0 
I t i s c l e a r from the w i n t e r i n d i c e s of T r i p o l i t a n i a that 
jK5ultivation must he r e s t r i c t e d t o the w i n t e r months unless the 
area i s i r r i g a t e d when i n any case evaporation rates might be 
too h i g h f o r e f f i c i e n c y . The wi n t e r index of a r i d i t y at Garian 
i s 25.U which i s c l e a r l y i n the exoric class. The value of the 
w i n t e r index i s t h a t i t may be compared w i t h general index 
c\irves throughout the world. Thus, the index curve f o r 10 
seems to define the zones of dryland cereal c u l t i v a t i o n w h i l s t 
the "boundary f o r o i l v e c u l t i v a t i o n f a l l s between 10 and 15. The 
general "boundary f o r dryland a g r i c u l t i i r e i s ahout 20. I t i s 
cl e a r t h a t during the v/inter months Garian i s suitahle f o r 
dryland a g r i c u l t u r e p a r t i c i i l a r l y of the o l i v e and cereals. 
Given the high summer a r i d i t y , the crops must always be the 
ha r d i e r specimens adapted to Mediterranean droughts. 
WIKDS 
As a whole the north-west winds tend to be of greater frequ-
ency i n spring than i n w i n t e r and tend also t o be of greater 
v e l o c i t y . Throughout the summer, north-west winds are dominant 
although they are l e s s strong i n spring. I n autumn again, the 
no r t h - w e s t e r l i e s are important. Southerly winds are prominent 
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i n autumn when they are stronger than at the other seasons. 
(U n f o r t u n a t e l y , there i s no a v a i l a b l e data f o r frequency of wind 
reading at Garian S t a t i o n . ) 
The G h i b l i (the d i r e c t i o n from which the wind blows supplies 
i t s name i n Arabic) i s a m a n i f e s t a t i o n of the v a r i a b i l i t y of 
c l i m a t i c c o n d i t i o n s i n the Jebel. - I t forms a hot dry current 
of T r o p i c a l a i r moving from the south and south-west to the north 
across the Jebel. Normally, i t moves no r t h over the east side 
(15) 
of a depression over the Mediterranean or north-west A f r i c a . ^ -^^ 
During the spring months the G h i b l i i s associated w i t h low 
pressure systems from the A t l a n t i c which are moving more or less 
p a r a l l e l to the North A f r i c a n coast. I n l a t e spring and summer 
i t i s b e l i e v e d l i k e l y t h a t G h i b l i are the r e s u l t of cyclonic 
c o n d i t i o n s which have developed over the western Sahara. However 
the size of the area a f f e c t e d depends l a r g e l y on the synoptic 
s i t u a t i o n which i s modified by the l o c a l f a c t o r s of r e l i e f , aspect 
and p o s i t i o n , hut whether a deep depression i n the northern parts 
of the Mediterranean or a minor one over Tvuiisia, A l g e r i a and 
Morocco, almost the whole of t h i s zone comes e n t i r e l y under i t s 
i n f l u e n c e . 
The G h i b l i i s responsible f o r a sharp reduction i n atmos-
pheric humidity w i t h a r a p i d increase i n temperature. I t may 
r a i s e temperatures to a maximum of 50°C and reduce r e l a t i v e humid-
i t y t o 0-10%, I t s dryness caxises an Increased t r a n s p i r a t i o n from 
p l a n t s and immediate evaporation from the s o i l . Moreover, the 
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G h i b l i also leads t o the d i f f u s i o n of the eye disease Trachoma 
which i s considered the most widespread disease among the popula-
t i o n of the Jebel. 
When the G h i b l i s are strong, they move the dunes and heat i s 
normally accompanied by sand which d i s t u r b s the vegetation cover. 
They cause also misuse of the s o i l f o r example by grubbing of 
p l a n t s f o r f u e l or by overgrazing. The e f f e c t s of t h i s mis-
management of the s o i l can be seen i n the more c u l t i v a t e d areas 
of the Jebel. 
On the other hand, the G h i b l i i s e s s e n t i a l f o r the maturing 
o f t h e date harvest i n the l a t e summer by hastening i t s r i p e n i n g , 
I f the G h i b l i f a i l t o blow i n the autumn, there i s the hazard t h a t 
the date crop may not mature, and both q u a l i t y and qua n t i t y of the 
harvest may be reduced. I t i s most frequent i n the ear l y and 
l a t e summer (periods of c r i t i c a l r a i n f a l l ) and may a r r i v e i n 
November and e a r l y spring. The duration of the G h i b l i i s normally 
no longer than three days but i t may blow up t o f i v e and rare cases 
t o eleven days. During the G h i b l i , outside a c t i v i t y i s impossible 
and a l l a g r i c u l t u r a l work stops u n t i l the wind ceases. Both 
Berber and Arab gardens are endangered by the bad e f f e c t s of t h i s 
wind which sometimes cause the death of plants e s p e c i a l l y tobacco 
and vegetables. I n general, the G h i b l i i s modified i n the Jebel 
by l o c a l v a r i a t i o n s i n r e l i e f and exposure. 
CLOUDS 
The region i s generally cloudless because of the e f f e c t of the 
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a r i d a i r descending from the Sahara desert. Garian meteorolog-
i c a l S t a t i o n reveals t h a t there i s some cloud from November to 
A p r i l , w h i l e from June t o September the sky i s almost cloudless. 
U n f o r t u n a t e l y , there i s no a v a i l a b l e data shewing the mean t o t a l 
amount. I n Vrlnter time fog may be noted some mornings, \jhen 
c o n d i t i o n s are calm i n the lower a i r layer above the ground 
surface, but i t l i f t s when the sun r i s e s t o the sky. 
VISIBILITY can be described as excellent i n the Jebel because the 
average humidity i s low and temperature i s high. The G h i b l i 
wind sometimes s p o i l s v i s i b i l i t y as i t produces f i n e dust and 
sand m a t e r i a l which make the v i s i b i l i t y d i f f i c u l t . 
PRINCIPAL EFFECTS OF CLIMTE ON LIFE AND LANDFORMS. 
One of the most s i g n i f i c a n t c l i m a t i c problems i s t h a t 
during the s i x months of summer a r i d i t y the amount of moisture 
i n the s o i l i s n e g l i g i b l e , This means t h a t dry land a g r i c u l t u r e 
mijst.be r e s t r i c t e d t o crops which can r e s i s t the f i e r c e drought 
con d i t i o n s or to w i n t e r crops. This means t h a t f r u i t t r e e s , 
f o r i n s t a n c e , must be considered as marginal crops i n the ^ ebel. 
The i n t e n s e but hig h l y v a r i a b l e nature o f the r a i n f a l l r e s u l t s , 
i n , on one hand, u n c e r t a i n t y of y i e l d and on the other i n 
d e s t r u c t i o n of the s o i l m a t e r i a l and occasionally crops. A l l 
these f a c t o r s add up t o i n s e c u r i t y p a r t i c u l a r i n sedentary 
agricultujpe. The same f a c t o r s also tend to encourage nomadism 
and p a s t o r a l i s m which aim t o counteract the u n r e l i a b l e climate 
by m o b i l i t y . 
R a i n f a l l also profoundly influences landforms p r i n c i p a l l y 
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through t h e agencies of f l u v i a l erosion. Sheet, erosion, 
r i l l i n g and g u l l y are c h a r a c t e r i s t i c w h i l s t the wadi spate tears 
from the land i t s s o i l m a t e r i a l and deposits alluviums and 
coarse gravels i n the lower sections of i t s o f t e n narrow deeply 
scoured wadi course. This r e s u l t s above a l l from the h i g h l y 
intense nature of r a i n f a l l . The indigenous c u l t i v a t o r s seek 
to r e s t r a i n the povjer of the spate by the construction of earth 
t e r r a c e s and dams, which together w i t h the small excavations 
around the f e e t o f tr e e s also serve t o d i r e c t to the crops i t s 
aqueous l i f e blood. 
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CHAPTER I I I 
RBLIEF 
The Jebel and the Jefara are the two important morphologi-
c a l u n i t s o f Northern T r i p o l i t a n i a . I n the Cretaceous, Northern 
T r i p o l i t a n i a was dominated by one huge dome-shaped a n t i c l i n e 
t h a t stretched from Tabarka t o Horns and from the coast t o the 
Haraada e l Hamra. The northern limb of the a n t i c l i n e was down-
f a u l t e d i n the post-Cretaceous, the l i n e of f a u l t i n g l y i n g about 
3-5 k i l o m e t r e s n o r t h o f the present Jebel scarp. The do^mfaulted 
zone - the Jefara - was l a t e r covered by marine and c o n t i n e n t a l 
deposits so t h a t today i t i s a vast sandy and almost f e a t u r e l e s s 
p l a i n . Normal regressive erosion has been responsible f o r the 
r e t r e a t south of the Jebel scarp, which abrupt l y terminates the 
Jebel plateau. 
l i p p a r i n i ^ ^ ^ t a t e s t h a t the axis of the a n t i c l i n e l a y n o r t h -
west - southeast between Tabarka and Garian - Azizia i n T r i p o l i -
t a n i a . The remaining sections of t h i s zone are today v i s i b l e 
i n the higher e l e v a t i o n o f Garian compared w i t h the Jebel Nefusa 
and Tarhuna. Outcrops of volcanic rocks i n the Garian zone 
give the areas d i s t i n c t i v e f e a t u r e s . I t may thus be d i f f e r e n -
t i a t e d from the Jefara and Hamada to the n o r t h and south and from 
Tarhuna and Nefusa t o the east and west.^^^ 
A s e c t i o n across the Jebel Garian from n o r t h to south shows 
the f o l l o w i n g f e a t u r e s : - (see f i g . 15 ) 
1. The main escarpment - the Bu Gheilan escarpment. This i s a 
steep c l i f f - l i k e sca,rp slope t h a t r i s e s from the Jefara at 250 
metres t o over K6Q metres. 
to 
HI 
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2. A g e n t l y sloping plateau zone l y i n g south o f the scarp. This 
i s t he c . Guasem plateau. 
3. A secondary scarp at Ain Tobi. This scarp i s erosional i n 
o r i g i n being r e l a t e d t o the outcrop of hard sMiceous limestones. 
I t r i s e s from the c Guasem plateau at 6OO metres t o a second 
plateau w i t h an e l e v a t i o n o f about 750-800 metres. 
4. She second plateau. This i s the Asabaa plateaii and i t slopes 
g e n t l y southward from a maximum el e v a t i o n of 847 metres at the 
main watershed. 
5. From the main waiter shed, the land slopes gently southward t o 
the Ghibla and Mizda. 
I n a d d i t i o n , t h e r e i s a general east-west slope associated 
w i t h the volcanic i n t r u s i o n s . The west i s generally much more 
dissected than the east. 
The study of the morphology w i l l be based on an examination 
of surfaces and slope and wadi erosion. 
A. The Surfaces. 
Four d i s t i n c t plateaux may be recognised i n the Jebel Garian. 
These correspond t o the main surfaces (see f i g . 1 6 ) . 
1. The Guasem plateau. The Guasem plateau i s roughly t r i a n g u l a r 
i n shape w i t h i t s apex i n northwestern Garian and widening east-
wards. I t i s defined by the two main scarp formations. The 
plateau v a r i e s i n l e v e l between 250-500 metres. The eastern 
s e c t i o n i s f l a t t o undulating and i s w e l l s u i t e d t o a g r i c u l t u r a l 
a c t i v i t i e s . The western section i s much more broken and i s 
dissected by numerous larg e wadis f l o w i n g from t h e c e n t r a l part 
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o f GaTian northwards t o the Jefara. The zones between the wadis 
are, however, of rounded fe a t u r e s and the wadi v a l l e y s are very 
wide and well-developed. 
2. The T i g r i n n a plateau occupies the c e n t r a l zone of Garian being 
narrow and defined by the watershed plateaux of Orban and Asabaa 
and the Ain Tobi scarp. E l e v a t i o n varies between 500 and 750 
metres above sea-level. The western section i s generally f l a t 
or g e n t l y undulating but east of the Wadi Gan i t i s deeply 
dissected and broken by numerous wadis. The extreme west, however, 
i s steeper and more in f l u e n c e d by f l u v i a l erosion. To the south, 
t h e r e are extensive l e v e l zones broken by the steep slopes of the 
deeply i n c i s e d but broad wadis. 
3 - The Asabaa Plateau occupies the whole of Asabaa and extensive 
sections o f western Garian. The plateau surface l i e s at about 
750 metres above sea-level. To the northeast, the plateau i s 
narrowly defined between the steep wadis but t o the south the 
land slopes g e n t l y towards the Ghibla. Here, most of the Asabaa 
t r i b e s are concentrated. The c e n t r a l p a r t of the plateau i s 
t r a n s i t i o n a l being l a r g e l y e f f e c t e d by the upper t r i b u t a r i e s of 
the Soffeggsn. The southwest i s more broken associated w i t h the 
watershed between Garian and Mizda. 
k. Orban plateau l i e s t o the eastern p a r t of the Jebel. I t i s 
extensive being s i t u a t e d between the T i g r i n n a plateau and the 
eastern c o n f i n e o f Tarhuna. I t i s about ^3 kilometres long and 
38 kilome^>res broad. The general l e v e l of the plateau i s about 
750 metres long and i s thus r e l a t e d t o the Asabaa plateau. I t 
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may be d i f f e r e n t i a t e d from the l a t t e r by the f a c t t h a t the 
Asabaa plateau i s much more broken. The northern p a r t of the 
Orban plateau i s formed by regular rounded features w i t h , 
however, much more broken area w i t h sharper landforms on the 
eastern extEemities. The plateau contains many major summits 
such as the Ras Zaguana, Ras Sciabet, and the Ras Um er Naa^. 
I n the south, the major summits are the Ras e l Brega, Ras Msula, 
Ras e l Botros etc. These are associated w i t h the steeper sloping 
and more vigorous mountain forms of the watershed zone. The 
f u l l scale o f slope associated w i t h an a r i d mountain region are 
t o be observed i n t h i s and the Asabaa plateaux. 
B. Wadis (see f i g . 17 ) . 
The hydrographic p a t t e r n o f the Jebel Garian f a l l s i n t o 
two major regions: wadis d r a i n i n g t o the Jefara i n the n o r t h , and 
wadis d r a i n i n g t o the Soffeggen i n the south. The water d i v i d e 
l i e s a t about 900 metres i n southern Garian. However, the zone 
of n o r t h - f l o w i n g drainage may be f u r t h e r d i v i d e d i n t o western 
and eastern sections. The former d r a i n northwest t o the Jefara 
w h i l s t t he l a t t e r f l o w more d i r e c t l y northwards. The water 
d i v i d e between these systems i s w e l l marked i n the J i g r i n n a 
plateau. 
The western wadis are gen e r a l l y much less mature. They are 
steeply sloped between i n c i s e d beds and gorges f a l l i n g from 750 
metres t o l e s s than 250 metres over distances of less than 30 
k i l o m e t r e s . The erosive power o f these wadis i s extremely strong. 
The wadi systems of the east and c e n t r a l parts of Garian 
are more mature. They are longer w i t h much more development of 
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t r i b u t a r i e s and minor feeders. The upper basins o f these wadis 
are characterized by t h e i r deep i n c i s i o n between steeply sided 
channels and the rough and o f t e n bare f l o o r s . I n the upper 
basins, r u n - o f f leads t o v e r t i c a l corrasion and the c u t t i n g back 
of t h e f l o o r which corresponds t o the 2^0 metre base i e v e l o f 
the Jefara through the plateaux of the Jebel Garian. The lower 
courses are much more mature since erosion i s more advanced. 
The wadi courses are g e n t l y sloped and are normally very wide. 
I n t h i s , l a t e r a l c o r r a s i o n i s o f greater importance but extensive 
a l l u v i a l deposits are found. F i g JL8, 19 shows the selected wadi 
p r o f i l e s and transverses of the Jebel. 
The best method o f examining the development of erosion i n 
these wadis i s t o examine the more important talwegs, bearing i n 
mind t h a t the main o b j e c t i s t o assess the r e l a t i v e i n fluence 
of r e l i e f on a g r i c u l t u r a l a c t i v i t y . 
The main wadis and t h e i r t r i b u t a r i e s are shown i n f i g . 17 . 
They are:-
1. Wadi e l Hammam. 
2. Wadi e l Hesi Wadi Mazghiuen. 
3. Wadi B i r e l Uaar 
k* Wadi Gheddaf e l Sam, Wadis e l Guer, Sceget e l Hman, e l Hiafa, 
e l Gseba and e l Naggria 
5. Wadi Gan. Wadis S i d i K h a l i f l a , Sighin, e l Guasem, M t a l i s , 
Lemzua, Marghnia, es-Sciabat es Soda. 
6. Wadi Zaret. Wadis KLsca, Crema, Bibuck. 
7. Wadi S l u l u 
8. Wadi e s - S c i a l i a , Wadi Uasada 
9. Wadi e l Arbaa. Wadi Zaggut 
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10. Wadi esh Shehia. Wadi Sheaabat e l Osag. Wadi e l Rumman 
11. Wadi Bu Sheba 
12. Wadi Beni Y e k h l i f 
13. Wadi Gheltet Mttan 
1^. Wadi Bu esha 
15. Wadi Bu Gheilan. 
1. Wadi e l Hammain. This wadi r i s e s on the slopes of the Glab 
e l Hagera and f i r s t flows t o the northeast but turns t o the 
northwest t o ;)oin the Wadi e l Uaar. The wadi which i s -^3 
k i l o m e t r e s long, flrains an extensive area. I t s watershed vdth 
the Wadi Uaar i s p a r t i c u l a r l y steep and erosion and undercutting 
i s very a c t i v e . The upper p a r t of the wadi i s formed by 
numerous feeders which flovr through deeply i n c i s e d immature 
"channels i n t o the main wadi. However, n o r t h of Hosh Bu Galia 
the course i s i n c i s e d i n a deep gorge-like formation cut i n the 
hard limestones. The wadi Tf/idens f u r t h e r n o r t h , w i t h a broad 
s i l t covered f l o o r and steep high banks.(Plate 2). 
2. Wadi He s i . The Wadi Hesi drains the Has Hman and the Ras 
Daccara. From here, i t fldws n o r t h f o r h- kilometres whence i t 
curves f i r s t toi^the west and then the northwest t o j o i n the Wadi 
B i r e l Uaar. The wadi i s 17i kilometres long and f a l l s w i t h an 
everage slope of 22 m e t r e s A i l o m e t r e . The upper course i s 
s i m i l a r t o t h a t o f the Hammam but the cycle o f erosion i s more 
advanced. The wadi f l o o r i s wider and the a l l u v i a l deposits are 
used f o r s h i f t i n g c ereal c u l t i v a t i o n based on e i t h e r the n a t u r a l 
i r r i g a t i o n o f t h e Wadi Spate or on the springs i n the lower p a r t 
of t h e wadi course. This s e c t i o n o f the wadi i s s e t t l e d by Orban 
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c a b i l o s i n the summer months. I t s l a r g e s t t r i b u t a r y i s the Wadi 
Mazhiuen which j o i n s the wadi from the east. 
3. Wadi B i r e l Uaar. The Wadi B i r e l Uaar i s one o f the longest 
and l a r g e s t wadis of the Mejenine system. I t i s k5 k i l i m e t r e s 
long and f l o w s from the extreme southern section of the Jebel-
O r f e l l a watershed. I t s d i r e c t i o n i s north-south. The wadi 
crosses t h r e e main plateaux: Drban, T i g r i n n a and Guasem. I t i s 
deeply gorged i n the volcanic e f f u s i v e s of Orban and the Gariasi, 
T i g r i n n a and Ain T6bi limestones of the Tigrinna and Guasem 
plateaux. I t drains an extensive but narrow zone. The agencies 
o f f l u v i a l erosion are sharply c o n t r o l l e d by the Jafara base 
l e v e l so t h a t i n i t s lower sections the wadi i s characterized 
by a wide steeply encased f l o o r w i t h numerous small immature 
feeders w h i l s t the upper course assumes the features o f i t s 
lower feeders. 
h. The Wadi Gheddaf e l Dam. This wadi r i s e s on the slopes of 
t h e Argub Fras and Ras B i b e l at an a l t i t u d e of 7^ 0 metres. I t 
f l o w s n o r t h t o j o i n the B i r e l Blaar and i s the most western of 
the Mejenine feeders and i s ^1 kilometres long. The wadi basin 
i s f a i r l y narrow w i t h considerable competition f o r r u n - o f f 
between th e t r i b u t a r i e s o f t h i s and the neighbouring regimes. 
Wadi capture i s c l e a r l y manifest on the maps. Several of the 
t r i b u t a r i e s o f the Ghe?idaf e l Dam have captured the heads of 
the t r i b u t a r i e s of the Wadi Gan. This also accounts f o r the 
greater number of t r i b u t a r i e s t h a t j o i n the wadi from the east 
compared w i t h the west. This i s due t o the f a c t t h a t the base 
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l e v e l o f the Gheddaf e l Dam i s lower than t h a t of the Gan. 
The above wadis are the main feeders of the Mejenine. The 
Mejenine i s the most important wadi of the Jebel since i t i s the 
only one, apart from some smaller wadis i n Cussabat, i n which 
the w i n t e r spates occa s i o n a l l y discharge i n t o the sea. The 
drainage area i s vast and w i t h a r u n - o f f r a t e o f 10^ of r a i n f a l l 
m i l l i o n s o f gallons o f water are discharged from the Jebel each 
w i n t e r . 
The economic value o f these wadis i s l i m i t e d . Only the 
f l d i o r s i n the lower courses are s u i t e d t o s h i f t i n g c u l t i v a t i o n 
w h i l s t the f l o o r s are tcro encased t o permit water spreading on 
a l a r g e scale. 
5. Wadi Marghnia. This i s the most important t r i b u t a r y of the 
Wadi Gan-elHira system. I t flows northwards from the main water-
shed being deeply gorged as f a r as Gasr e l Marghnia. I t i s 29 
k i l o m e t r e s long. Here, the course widens running t o the n o r t h -
west where i t ev e n t u a l l y j o i n s the Wadi Gan at 39H metres, f a l l i n g 
at a r a t e o f 11 metres per k i l o m e t r e . The upper course i s 
encased i n the volcanics w h i l s t the middle course cuts through 
the T i g r i n n a limestones and. then the Garian series. 
6. Wadi Gan. The Wadi Gan i s 7^ kilometres long r i s i n g at the 
main watershed at 87O metres and entering the Jefara at 200 
metres. The upper course i s narrow and i n c i s e d i n the volcanics. 
Here, v e r t i c a l c o r r a s i o n o f the sides i s important and a gorge-
l i k e v a l l e y i s produced. Down-cutting proceeds r a p i d l y . L a t e r a l 
c o r r a s i o n i n the lower course i s manifest i n the wide v a l l e y 
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f l o o r and the extensive a l l u v i a l deposits, ^he intense nature 
o f w i n t e r r a i n f a l l means t h a t r u n - o f f i s concentrated i n the 
wadi channels g i v i n g r i s e t o short but v i o l e n t f l d o d s . I n the 
upper courses, r u n - o f f f i l l s the channels since the underlying 
formations lead t o l i t t l e i n f i l t r a t i o n . I n the power parts 
o f the wadi course, r u n - o f f i s absorbed but the numerous feeders 
maintain the volume o f the spate. The spate i s strong and 
dangerous but does provide a form of n a t u r a l i r r i g a t i o n i n the 
f l o o d p l a i n . The water eventually disappears i n t o the Jefara 
t o feed the Quaternary a q u i f e r s . There are, however, numerous 
springs along the wadi courses, which means t h a t dry o l i v e 
c u l t i v a t i o n can take place i n the wider sections since there i s 
s u f f i c i e n t water f o r domestic and stock use. There i s one small 
attempt a t water conservation i n the Gan but the problem of 
s i l t i n g has not y e t been overcome. 
The major t r i b u t a r i e s are:-
a) The Wadi Sighin. This r i s e s from Gahasat and Bu Maad. I t 
f a l l s from 750 metres t o 510 metres and i s thus t y p i c a l of the 
upper course immature wadis. I t i s 12 kilometres long. Slope 
i s very steep being 27 metres per k i l o m e t r e . There i s one 
pe r e n n i a l spring but since t h e r e i s no a g r i c u l t u r a l land a v a i l a -
b l e i n the narrow and steep wadi, i t i s used s o l e l y by semi-
nomads.j^ Wadi e l Guasem 
b) "^hTs important t r i b u t a r y drains the slopes of the Bu 
Gheilan, f l o w i n g northwest t o j o i n the Gan. I t i s 17 kilometres 
long and flows across the Guasem piateau c u t t i n g deeply i n t o the 
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limestones. However, i t i s a lower course t r i b u t a r y being gently 
sloped - 9 metres per k i l o m e t r e . The watersheds are marked by 
c l i f f - l i k e slopes but the wadi f l o o r f a l l s g e n t l y t o the channel. 
I t has been covered w i t h aeolian loess and a l l u v i a l depositions. 
The wadi forms the base o f the most f e r t i l e area i n Garian. 
c) Wadi Lemzua. This i s s i m i l a r t o the Guasem. Slope i s 
steeper - 19 metres per k i l o m e t r e and the course i s narrower and 
more deeply i n c i s e d . I t i s 10 kilometres long. As a r e s u l t , 
t h e r e i s extensive erosion of the aeolian loess which i s deposited 
i n a l a r g e a l l u v i a l f a n at i t s j u n c t i o n w i t h the Gan. 
7. Wadi Zaret. This i s the l a r g e s t o f the wadis i n the western 
drainage system. I t forms the boundary between Garian and 
K i k l a . I t r i s e s from the south at -^76 metres fl o w i n g f i r s t t o 
the northeast and then the northwest t o reach the Jefara at 
metres. I t i s 39 kilometres long but f a l l s at only 7 metres 
per k i l o m e t r e . F i g . 19S shows t h a t the wadi corresponds t o the 
t y p i c a l Jebel p a t t e r n w i t h a narrow and deep upper course and a 
very wide lower course. The basin i s vast spreading over most 
of western Garian and eastern K i k l a w i t h , however, gently sloped 
western t r i b u t a r i e s and deeply i n c i s e d immature eastern t r i b u -
t a r i e s . Erosion i s more advanced t o the Asabaa bank i n d i c a t i n g 
t h a t the wadi captured south-flowing streams i n the e a r l y 
Pleistocene. The wadi gives extensive stretches of a g r i c u l t u r a l 
land and there are two major springs at Taghait and en-Nagher. 
There are three important t r i b u t a r i e s : -
a) Wadi Misca. This r i s e s from the spring o f Ain Misca 
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f l o w i n g from 757 metres t o 373 metres where i t j o i n s the Zaret. 
I t f a l l s at a r a t e of 38 metres per k i l o m e t r e and i s t y p i c a l of 
the eastern t r i b u t a r i e s . I t i s important because of the a l l u v i a l 
deposits i n i t s lower course which together w i t h the springs 
form the basis f o r a r b o r i c u l t u r e . 
b) Crema. The Wadi Crema l i e s t o the n o r t h of the Wadi Misca 
f l o w i n g from S i d i Abd Maaruf (southwest of Asabaa v i l l a g e ) to the 
northwest though the middle course swings t o the west. The wadi 
i s steeply sloped f a l l i n g from 800 metres t o 353 metres at kh 
metres per k i l o m e t r e . There are again springs i n the wadi bed 
which form the base of a g r i c u l t u r a l a c t i v i t y . 
c) Wadi Bibuck. This i s the l a r g e s t t r i b u t a r y draining S i d i 
Mohammed Rakuma on the T i g r i n n a plateau. I t f a l l s at a slope of 
13 metres per k i l o m e t r e . Fig.19B shows t h a t the wadi course i s 
steeply sloped i n i t s upper course but again wide i n i t s lower 
sections. This wadi has eroded an extensive area at the f o o t of 
the Jebel and i n the Asabaa highland. This i s c l e a r l y marked 
on the map as a depression between the higher zones of Bu Grara 
and Khashm e l Uaar. '^ he wadi basin i t s e l f extends to the n o r t h , 
east and south. There i s toe small spring i n the wadi at Ain 
e l Deccara w h i l s t the a l l u v i a l deposits provide s o i l m a t e r i a l f o r 
s h i f t i n g c u l t i v a t i o n and l i m i t e d i r r i g a t e d a r b o r i c u l t u r e . 
8. Wadi S l u l u . This wadi r i s e s i n the Asabaa plateau draining 
the slopes of the Ras Nezzi and the Khashm e l Uaar. Over i t s 
l e n g t h o f 17 k i l o m e t r e s i t slopes at a r a t e of 35 metres per 
k i l o m e t r e . A permanent spring at Ain Hasnun 'fo'tms: 
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i t s main resource. 
9. Wadi Uasada. Wadi Uasada drains the Um e l Maaruf at the f o o t 
o f the "Jebel, and flo w s from 350 metres above sea-ievel t o 200 
metres over 10 k i l o m e t r e s . I t i s a short wadi but i t i s t y p i c a l 
of those along the Jefara-Jebel f r o n t . I t i s deeply i n c i s e d 
i n the Pleistocene loess. The loess i s subjected t o intense 
g u l l y i n g and sheet erosion and the eroded materials are tr a n s -
ported t o b u i l d up the all u v i u m o f the G a t t i s p l a i n . 
10. Wadi e l Arbaa. I t f a l l s from the Tigrinna plateau running 
t o the northwest w i t h i t s western feeders eroding the limestones 
of the Asabaa plateau and i s 30 kilometres long. The wadi 
r i s e s a t 800 metres above sea-level sloping at a r a t e of 39 " 
metres per k i l o m e t r e . T l i i s wadi i s i n t e r e s t i n g on account of 
the depth of i t s i n c i s i o n . F i g . l 9 B shows transverse p r o f i l e s 
i n t he upper course. The course i s gorge-like between the 
Garian limestones and the f l o o r l i e s 50 metres below the top of 
the banks. The wadi has few western feeders since again t h i s 
s e c t i o n i s more advanced i n the cycle of erosion. On i t s 
eastern s i d e , numerous small and immature feeders j o i n the wadi. 
There are several springs i n the wadi so t h a t i n a pa r t of i t s 
course t h e r e i s a perennial water flow i n the surface. Here, 
vegetation and a g r i c u l t u r e are found and the r u i n s of Berber 
v i l l a g e s shows t h a t the wadi has long been favoured as a 
settlement s i t e . 
11. Wadi Shehia. This wadi i s i n f a c t a small section o f a lar g e r 
system f e d by two major t r i b u t a r i e s - the Rumman and e l Osag. 
-15-
a) Wadi e l Rumman. This wadi drains the Caf e l Culian and 
Caf Tuent. I t i s 7 i kilometres long w i t h an average slope of 
32 metres per k i l o m e t r e . 
b) Wadi Sheaabat e l Osag. This i s much smaller, d r a i n i n g 
the slopes o f the, Caf Tahshent. Both wadis are t y p i c a l l y imma-
t u r e . ' However, t h e r e are important springs i n both - Ain Suenia 
i n the Osag and Ain es Shahia i n the Shahia. The v a l l e y sides 
are used f o r cereal c u l t i v a t i o n . 
12. Wadi Bu Sheha. This i s the t h i r d most important of the 
western wadis. I t s source l i e s on the slopes of the Bu Gannish 
and Caf Taieh from which the wadi flows northwest t o G a t t i s . 
The wadi basin i s extensive but the confines are abruptly defined 
by steep sided watersheds. The wadi i s 30 kilometres long w i t h 
a slope of 17 metres per k i l o m e t r e . The upper, middle and , 
lower courses are t y p i c a l , except that, the wadi flows through an 
extensive area o f s o f t e r sandstones. The wadi channel i s cut 
i n l a r g e quaternary terraces which are employed i n cereal 
c u l t i v a t i o n . 
13. Wadi Beni Y e k h l i f . This short and ste^p wadi i s t y p i c a l of 
the immature talwegs of Garian. I t i s important because of the 
groundwater resources of Ain Sdendu. 
1^. Wadi e l Mtnan. Draining the western section of the Jebel 
sca^ip, t h i s wadi i s very short and steep. I t i s t y p i c a l of the 
r u n - o f f g u l l i e s t h a t have developed i n t o wadis along the Jebel 
f r o n t . These g u l l i e s through processes o f normal regressive 
erosion bavfe extended t h e i r channels t o form the greater wadis. 
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The Mtnan shows one e a r l y stage i n the process of regression. 
15. Wadi Bu esha. This i s s i m i l a r t o the Mfcnan d r a i n i n g the' 
Bu Gheilan area. 
16. Wadi Bu Gheilan. This wadi together w i t h the Bu esha has 
eroded the Jebel f r o n t t o i t s present c l i f f - l i k e dimensions. 
Both have reached only the e a r l y stages of wadi development 
responding t o the base l e v e l of the Jefara. 
The foregoing examination o f wadis shows t h a t the talwegs 
are o f t e n c l o s e l y s i m i l a r . This i s because of the e v o l u t i o n . 
A f t e r the d e s t r u c t i o n o f the Jebel through the down-faulting of 
the n o r t h e r n limb, the hydrographic p a t t e r n was a l t e r e d . The 
f a u l t i n g meant t h a t the wadis of the Jebel were responding t o a 
d i s t a n t southerly base l e v e l and the newly created Jefara. On 
the edge o f the scarp,run-off r i l l s and g u l l i e s developed. 
Examples of these f e a t u r e s may be seen along the whole length 
o f t h e Jebel. Eventually, the r i l l s expanded and r u n - o f f 
concentrated i n the l a r g e r g u l l i e s . By the process of regressive 
erosion the courses were extended t o t h e i r present dimensions. 
Examples of the young wadis are found i n the Bu esha and Bu 
Gheilan wadis. Wadis i n the Jebel are formed by a series of 
t i e r s ranged along t h e wadi p r o f i l e , so t h a t there are a series 
of minor base l e v e l s . These are attacked by r u n - o f f and are 
g r a d u a l l y forced higher up the p r o f i l e . Doxmstream, l a t e r a l 
c o r r a s i o n becomes important as the base l e v e l i s established i n 
the wadi so t h a t r u n - o f f attacks the wadi sides and so widens 
the course. Also, ^ast q u a n t i t i e s of sediment are c a r r i e d 
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downstream. This sediment lias covered the ancient northern 
limb of t h e Jebel. 
As t h e wadis cut back, they undermined and captured the 
headwaters o f the south-flowing talwegs pushing the watershed 
f u r t h e r t o the south. This process i s s t i l l a c t i v e along the 
watershed, and accounts f o r the many changes i n the d i r e c t i o n s 
of the wadis. 
Vast q u a n t i t i e s of aeolian loess were deposited during the 
Pleistocene. This covered and buried the ancient p a t t e r n over 
l a r g e areas. Hence, the wadis are o f t e n encased between terraces 
composed o f sand and a l l u v i a l deposits. These areas are of 
(If) 
great value a g r i c u l t u r a l l y . 
The f l u v i a l erosion and the deposition of the aeolian loess 
have given t o tfcie landscape d i s t i n c t i v e f e a t u r e s . I t i s best 
t o examine the mountain forms by reference t o examples o f various 
types o f landform before considering i n more d e t a i l the cycle of 
erosion. 
C. Mountain forms. 
The f o l l o w i n g examples have been chosen t o i l l u s t r a t e the 
nature o f the mountain forms:-
1. Ras Bu Gattas 
2. Ras e l Wadi 
3. Bu G l i d r a and Grarat ed Daba 
h. Henshir Gazmat 
5» Kheshm e l Uaar 
6. Ras Nezzi 
7. Caf Culaia 
-66-
8, Ras e l Tuent 
9. Bu Gaimush 
10. Taf Tecut 
11. Bu Gheilan 
1. Ras Bu Gattas. The Ras Bu Gattas forms the watershed between 
the Wadi Misca and the Wadi Crema. I t extends over an area of 
6 square kilometres and i t s highest point i s 821 metres above 
sea-level. Formed of limestones and sandstones, i t has been 
severely dissected by the feeders of the Wadi Misca which, with 
the Crema, has isolated t h i s summit from the Bu Glidra and the 
Ras e l Wadi. 
2. Ras e l Wadi. This l i e s to the north-east of the Ras Bu 
Gattas and to the east of e l Glidra. I t s summit reaches 89^ 
metres. Slope i s gentle except to the south-west where i t has 
been extensively ravined. 
3. Bu Glidra and Grarat ed Daba. These two areas l i e between 
the Wadis Bibuck and Crema. The Bu Glidra reaches 83I metres 
and the Grarat &+1 metres. They show again a northern section 
of more mature slope compared with the western and southern 
dissected and g u l l i e d zones where the slopes are c l i f f - l i k e . 
Further, the action of the wadis has led to the formation of a 
number of isolat e d h i l l s . 
Helshir e l Gazmat l i e s to the south of the Wadi Bibuck whose 
feeders drain and dissect i t s slopes. The greatest elevation 
i s 829 metres. The western slopes are gentle whilst the 
western parts are steep so that isolated h i l l s have developed. 
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5. Khasham e l Uaar l i e s i n the watershed region between the Wadis 
Slulu, Bibuck and e l Fahel. I n the east, summits exceed 7^ 0 
metres but to the west are below 6^ 0 metres. This mountain 
form i s similar t o these mentioned above. 
6. Has Nezzi. Situated between the Wadis Slulu and Arbaa, i t 
reaches 7^5 metres. The Ras Nezzi has been influenced by active 
f l u v i a l erosion p a r t i c u l a r l y on i t s northern and southwestern 
faces. The downcutting i s leading to the retreat of the slope 
and the formation of monadnockal landforms. 
7. Caf e l Culaia. Of the many mountainous zones between the 
Wadis Arbaa and Rummam, the most important i s the Caf e l Culaia, 
which reaches an elevation of 666 metres above sea-level. A 
caf i s a mountain with a basaltic cap. This means that the 
slopes are normally very steep i n the upper sections but more 
gentle lower down. Some of these basaltic mountains are of a 
sugar loaf shape p a r t i c u l a r l y i n the Bir e l Uaar area. The Caf 
el Culaia i s t y p i c a l of these mountain forms. 
8. Caf e l Tuent l i e s between the Wadi Bu Sheba and the Wadi Rum-
mam. I t i s an isolated feature associated ^dlth an intrusion 
of phonolite. I t i s similar to Caf e l Culaia except that the 
mountain i s more dome-shaped. 
9. Bu Gannush i s situated near Gariam t o w and i s t y p i c a l of the 
mountains developed on the Garian limestone. I t s southern face 
has been deeply dissected and the inter-wadi slopes are denuded 
and bare. northern face i s more gently sloped -vri-th a large 
accumulation of scree at the foot . ( P l a t e 5 ) . 
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10. Caf Tecut. The Caf Tecut l i e s on the extreme western edge 
of the Guasem plateau. I t s summit l i e s at 72^ metres above 
sea-level. I t conforms to the t y p i c a l volcanic pattern but i s 
unique i n the Guasem zone where volcanic rocks are found only 
r a r e l y , (Plate 4). 
11. Bu Gheilan. The Bu Gheilan i s the f i r s t , escarpment plateau. 
I t s a l t i t u d e varies between 323 metres and 6l2 metres and slopes 
are often steep. The active erosion along the Jebel scarp 
means that wadis responding to the Jefara base level are deeply 
incised and f l u v i a l erosion i s active. Indeed, t h i s zone i s 
similar to the watershed area and wadi and mountain slopes 
correspond i n steepness to the scarp face i t s e l f . (Plate 5 ). 
The Bu Gheilan i s sharply defined by the scarp. Below By Gheilan 
i s found the piedmont zone of the Jebel where sediment and 
alluvium have been t h i c k l y deposited and subsequently ravined. 
n. Cycle of Erosion. 
The i n i t i a l forms of the current cycle have been produced 
by upheaval, with folding and then iteeturing during the Creta-
ceous. The erosion was thus i n i t i a t e d on an anticlimal surface, 
but altered by f r a c t u r i n g and down-faulting. The a c t i v i t y of 
the erosion agencies are found i n the appearance of the v/adis, 
rocky h i l l s , denuded slopes, slope retreat and gullying. Both 
wind and water action have been active i n the evolution of the 
present landscape. Lipparini^^^ believes that f l u v i a l action 
has been the strongest erosive force whilst aeolian action i s 
r e s t r i c t e d to deposition rather than abrasion. 
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As i n other semi-arid regions, water has been the most 
important factor. Further, the nature of the r a i n f a l l regime 
shows that r a i n f a l l , though not high i n volume, i s r e s t r i c t e d 
to the winter months and i s intense i n nature. Run-off attacks 
slope through sheet erosion and gullying. I t concentrates i n 
narrov; wadi channels so that the i n t e n s i t y of erosion along the 
wadis i s great. Further, i n f i l t r a t e d water often reappears 
i n the wadi courses augmenting the power of erosion. The 
d e t r i t u s i s transported downstream and i s either lodged i n the 
wadi course or deposited i n the a l l u v i a l fans and deltaic 
formations of the Jefara and Gattis. Jebel wadis, except f o r 
the Mejenine, deposit t h e i r alluvium i n the Jafara where they 
discharge. 
However, the deposition of materials i n the Jefara leads to 
the building up of the land and the gradual raising of the base 
l e v e l . Thus, active f l u v i a l erosion i s l e v e l l i n g the Jebel 
wh i l s t deposition i s building up the Jefara. 
Back-wearing and slope retreat are important features 
p a r t i c u l a r l y along the watershed. Here the slopes are worn back 
rather than worn down. Under the influence of continual 
weathering the slopes, which often have been stripped of the s o i l 
mantle and vegetation, are always steep. This has been seen i n 
the examination of the mountain forms. 
The general effect of back-wearing i s twofold. F i r s t , i t 
pares back the mountains to smaller and smaller dimensions, 
isolated spurs and ridges. Secondly, i t results i n the 
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replacement of mountains by plains l e f t progressively at the 
base of the retreating slopes. These plains are formed by 
bed-rock and are fiy.no means level,, though notably smooth. They 
tend to slope strongly to the remnant mountains. 
Broad pediments are formed at the foot of the Jebel owing 
to the gradual destruction of the Jebel. These features can 
be seen p a r t i c u l a r l y i n the western parts gf the Jebel. To the 
east, the much more gently sipped wadis do not show as well the 
pediments. 
The plateaux of Tigrinna, Buasem and Assaba are dissected 
plateaux. The h i l l s appear to have the same summit levels 
whilst the i n d i v i d u a l mountains have been cut and dissected by 
the wadis. 
Gul3:ying i s a common feature on a l l slopes. Gullies are 
p a r t i c u l a r l y dangerous on the s o i l mantle where they are the 
p r i n c i p a l agencies of s o i l erosion. (Plate 6). 
Thus, we may conclude that the Jebel Garian i s f a i r l y 
t y p i c a l of semi-arid mountain area. I t s runiqueness i s , 
however, shown i n the evolution of the landforms and the extensive 
areas of basalt and phonolite. T^e forces of erosion that have 
led to the emergence of the present landforms are s t i l l active 
i n the Jebel. ^he three stages of a r i d erosion - youth, 
maturity and age - are a l l present. 
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CHAPTER IV 
WATER RESOURCES 
Underground water conditions i n the region of the Jebel 
Garian are unlike those i n the Tri p o l i t a n i a n Jefara which i s the 
richest region i n the country. This i s due to the geological 
formation of both the Jefara Plain and the ^arian Mountain. The 
former i s composed of Tertiary and Quaternary sediments which dip 
gently northwards, most of them being continental deposits of 
aeolian sands, alluvium, gravels, conglomerates and crusts.^"'"^ 
Lying beneath the marine deposits of the Miocene age are further 
continental deposits. The sandy plain of the north i s made up 
of Quaternary Gefarico series and the Inner Jefara i n the south 
i s composed mainly of Trias. This i s the most important part of 
the Jefara since the Jebel Wadis: Wadi Mejenin, Wadi H^ra, Wadi 
Zaret, Wadi Arbaa etc., flow down from the Jebel to vanish i n t o 
t h i s zone and much of the water i n f i l t r a t e s i n t o the Tria^sic 
substratum. This zone forms the catchment area of the Jebel 
Wadis (Fig. 20). 
The Wadi Mejenin has a catchment area i n the Jebel of 650 sq. 
kilometres which receive an average r a i n f a l l of 300 rams. The 
annual amount of r a i n f a l l i n g on the catchment area i s 195>O00,000 
M3, of which 13,000,000 i s l o s t to i n f i l t r a t i o n (6.7^), 19,500,000 
flows from the Jebel and the rest evaporates. The Mejenin has the 
(2) 
largest discharge of any of the Wadis flowing from the Jebel. 
The water flowing i n the Mejenin from the Jebel i s composed 
approximately of 2 floods of 6 m i l l i o n m3 l a s t i n g 3 days; 1 flood 
of h m i l l i o n m3 l a s t i n g -^8 hours, and 1 flood of 2 m i l l i o n m3 
FIG. 20. 
RUN-OFF IN THE EASTERN JERVRA 
wax 
< WUX SIXRMC INTO- s u e 
^1 W«a Ct-^TYINO MTO T>C SCA 
NAHJRAL WATU-SmCADIMS 
PnCSLACD M T U R A L MtUm-SPRDUWA 
ARTfTOAL WAJCB-SWCAIXHC 
FOSSia£ AflTTIClAL WfiOtB-SWEAOHO 
+ — SITE OF nOMAN (MM 
1- nVERSWN DAM 
CXVCRSCM CANAL 
-75-. 
la s t i n g 2^ hours. Dr. Magazzini, ihas l i s t e d the recent r a i n f a l l s 
which have resulted i n floods i n the environs of T r i p o l i as follows; 
RainfaJLJL and f?.(?Qd^ pg 
Locality Dec. 1938 Dec. 19^5 26-29 Apr.26-29 Dec 12-16 
1955 1955 i q f g 
Garian 81 mms.dO days) 100 mms.(6d) -^1 mms. 90 mms. 33 Ms. 
Tarhuna 90 mms. (7 days). 60 mms.(8d) 55 nmis. 93 mns. 30 mms. 
As regards the Jefara, most of the underground water and run-
o f f of the Jebel accumulates i n the structures mentioned above. 
The Jebel Garian, fundamentally, i s composed of Secondary 
dediments: Triassic, Jurassic and Crelaceous. They dip greatly 
northwards and gently southwards, most of them being continental 
deposits of limestone and sandstone. The depth 5f the water-table 
increases towards the escarpment, but the i n c l i n a t i o n of the water-
table i s not uniform, being steep near the Jebel and almost f l a t 
near the coast (Fig. 21 ) . Thus the water-table i s very deep and 
rises tb 500 metres above sea-level, compared with the north-east 
of Azizia where the water-table rises to 85 metres, or i n the west 
where i t rises to 95 metres, and i n the Gattis area the f i r s t 
water-table rises to over 100 metres above sea-level. As a 
consequence, the water-table exists too f a r from the surfaces of 
the Jebel Plateaux, and the fo o t of the scarp i s the only zone 
which contains maj'or springs. Moreover, underground water exists 
at the bottom of the wadis, where the water-table i s neaE the 
surface. The existence of such water r e l i e s e n t i r e l y on the 
amount of r a i n f a l l which f a l l s annually. I n general terms, 
therefore, the water resources of the Jebel may be cl a s s i f i e d as 
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Q TIRRENIAN CLAY LAYER 
r n MIOCENE LIMESTONE -TORTONIAN 
MIOCENE CLAYS ft MARLS 
HELVETIAN 
MIOCENE SANDS GRAVELS 
SANDSTONES LANGHIAN 
CRETACEOUS 
TRIASSIC 
DYKES ft INTRUSIONS 
FIRST ft SECOND 
AQUIFERS 
IMPERVIOUS 
SEPARATES THE ABOVE 
MINOR AQUIFER 
IMPERVIOUS CAP 
) 
CHIEF ARTESIAN 
AQUIFER 
7 
? 
TYPES OF WELLS 
A. LITTORAL PHREATIC 
a INNER JEFARAN 
C. DEEP QUATERNARY 
D. ARTESIAN 
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follows:-
Under-ground water Springs, Wells and Cisterns. 
SPRINGS 
The major springs which exist i n the Jebel are located at 
the foot of the Jebel such as Rabta a l Garbia-and Rabta e l Shargia, 
or are si t e d at the bottom of the minor wadis, as f o r instance, 
Ain Turk, Ain Mgar, Ain Tobi, Ain Maimuna and Ain Sdendu. Figure 22 
shows t h e i r d i s t r i b u t i o n . 
1. Ain Turk i s situated i n the Wadi Tegassat to the West of 
Garian. The capacity of t h i s spring i s 120-1^0 m3/hr. and i s 
u t i l i z e d only f o r domestic purposes by the urban people df the 
Garian and Tegassat vill a g e s . (Plate 7) 
2. Ain Maimuna l i e s to the north-east of Garian about one 
kilometre and a half at the foot of the scarp. This spring i s 
exploited only by the eastern section of the town. In other 
words the capacity of the spring i s low; i t varies between 10-15 
m3/hr. 
3. Ain Tobi i s situated to the east of Garian i n the Wadi Tobi 
( t r i b u t a r y of Wadi Guassem). The water of t h i s spring i s l i m i t e d 
(10-15 m3/hr.). 
k» Ain Sdendu i s located i n the western section of the Mudiriyat 
a l Guasem. The capacity of t h i s spring i s somewhat l i m i t e d and i s 
20-25 m3/hr. Therefore the exploitation of t h i s spring i s made 
i n conjunction with the other major springs. 
5. Ain Mgai l i e s about seven kilometres to the west of Garian. 
This spring i s si t e d aj5 the bottom of the wadi f l o o r of Mgar 
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( t r i b u t a r y of Wadi Arbaa). This spring i s u t i l i z e d only f o r 
the domestic requirements of Tigrinna v i l l a g e and the e x - I t a l i a n 
farms. I t has a capacity of 150-200 m3/hr. which i s considered 
the highest of a l l the Jebel springs. I t s water i s distributed 
through certain pipes i n order to f u l f i l the requirements of the 
vi l l a g e and the Berber t r i b e s . 
The I t a l i a n government b u i l t a reservoir at these f i v e 
springs i n order to r e t a i n the water and d i s t r i b u t e i t through 
channels which extend f o r a considerable distance. The local 
inhabitants used to i r r i g a t e t h e i r own gardens, but the I t a l i a n 
government prevented the exploitation of springs since the 
reservoirs were b u i l t . 
6. Ain Rabta a l Garbia i s located at the foot of the Jebel and 
i s regarded as the most important spring i n the region. The 
water of t h i s spring i s exploited by the Arabised Berber 
c u l t i v a t o r s for both i r r i g a t i o n and domestic use. The capacity of 
the spring i s 200-250 m3/hr. The water, however, i s of i n f e r i o r 
q u a l i t y and i s in c l i n e d to be brackish, being harmful to certain 
sensitive crops such as green pepper and tomatoes, but i t i s 
suitable f o r date-palms. 
7. Ain Rabta a l Shargia i s less important than the previous 
s i r i n g , since i t s water capacity i s l i m i t e d , being estimated at 
lOG-150 m3/hr. The Arabised Berber c u l t i v a t o r s who are s e t t l i n g 
i n these oases exploit i t s water f o r both i r r i g a t i o n and domestic 
requirements. The qu a l i t y of the water i s similar to that of Ain 
Rabta a l Garbia. 
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8. Ain Bu Ayyad i s situated i n the wadi f l o o r of Torshin 
( t r i b u t a r y of Wadi Arbaa), The Berber gardeners exploit i t s 
water f o r i r r i g a t i n g the minor terraces of the wadi. 
9. Ain Dannun i s located i n the Wadi Arbaa and the capacity 
of t h i s spring i s less than Ain Bu Ayyad. In the same manner 
Beber gardeners exploit i t s water f o r i r r i g a t i o n and domestic 
use. 
Moreover there are other numerous springs existing i n 
Asabaa as f o r instance Ain Mlsca ( i n Wadi Misea), Crema Cin Wadi 
Creama) and Ain Hasnun etc.. Ain Bu Gheilan i s very important 
f o r the l o c a l t r i b e s of a l Guasem and i t i s u t i l i z e d by the 
Police Station at Bu Gheilan (Plate 8 ) . In Al Orban there 
are several springs located mainly on the wadi f l o o r . 
I t must be borne i n mind that the capacities of these 
springs d i f f e r from one another and they depend on the r e l i a b i -
l i t y of run-off and p r e c i p i t a t i o n . Their capacity i s high 
during the winter, medium i n autumn and poor throughout the 
summer. No reservoirs have been b u i l t to maintain or increase the 
water-springs. Therefore there i s a decline i n the amount owing to 
the f u l l consumption by the inhabitants. The responsible 
a u t h o r i t i e s i n the T r i p o l i t a n i a n Administration are going to 
repair and improve the maximum capacity of the springs. 
WELLS 
The wells of the Jebel are simply holes, dug, bored or 
d r i l l e d i n the ground to a considerable depth at which water 
bearing permeable formations or fissured rocks are encountered. 
They are mostly shallow and dry at certain seasons, unless they 
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tap the zone of permanent saturation. Ground water percolates 
i n t o the bottom of the w e l l , and rises to a le v e l that depends 
on the head pressure behind i t . Pumping or l i f t i n g may be 
necessary to bring water to the surface. However, the depth of 
the Jebel wells varies from zone to zone, the average being 
ten metres i n depth. The following table shows the depth of 
selected wells. 
L o c a l i t y Dept. i n m. Water i n m. 
BIR EL UAAR 10.50 1.50 
" Gau 6. 1.30 
" Zenatui 20. 2.20 
" Hammam 8.50 1.50 
" Kmashat 5* 2.3O 
" Yaaghib k. 2. 
" Crema 3«50 1. 
The wells are located to the bottom of the wadis, where the 
water-table i s near to the surface. There are, f o r example, 
four permanent wells i n Kmashat and ten wells i n Slahat. In 
Wadi Arbaa, there i s only one permanent w e l l . Moreover, there 
are also numerous wells i n both Asabaa and Orban (see f i g . 22 ) . 
The main ex p l o i t a t i o n of these wells d i f f e r s from place to 
place. I n both Slahat and Kmashat, the sedentary people 
u t i l i z e water mainly f o r i r r i g a t i o n . The remaining wells serve 
the domestic requirements of the people and the needs of l i v e -
stock. However, those wells which exist i n both Asabaa and 
Grban determine the settlement of the nomads and semi-nomads of 
t h i s zone of the Jebel. Water here plays an important r o l e , 
especially during the summer months when there i s great movement 
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of the people from Ghibla to the north of the Jebel. 
The t o t a l number of the Jebel wells i s f i f t y , and of them 
f i f t e e n are perennial. The Tr i p o l i t a n i a n Department of 
Agriculture plans to repair those wells i n the near future, 
having already repaired 28 wells i n the period between 1958-60. 
Well reparation i s of great importance to both the sedentary 
and nomadic peoples, i n order to extend a g r i c u l t u r a l lands and 
maintain livestock i n the Jebel, p a r t i c u l a r l y through the years 
of drought. 
CISTERNS 
Cisterns are the most important resource, f o r the domestic 
requirements of both the semi-nomadic and sedentary peoples of 
the region. They are formed on a large scale throughout the 
whole of the Jebel with special concentration i n the ex - I t a l i a n 
farms and Asabaa and Gattis (Fig. 25). Sometimes each t r i b e 
and each family has a cist e r n . I n general, cisterns are made 
near the rocky slopes of limestone or hard sandstone where 
absorption of r a i n f a l l by the s o i l i s low, and a large proportion 
runs o f f . This water i s collected by means of small earth or 
stone walls and i s run i n t o sedimentation p i t s and on to an 
underground c i s t e r n . T h e large cisterns are mainly Roman 
and are lined with stone masonry, and arched with stone above 
i n t u n n e l - l i k e shape, many yards long and sometimes four yards 
wide. The depth i s 8 to 10 feet and sometimes more. The Jebel 
Berber cisterns used today are not as large as the ancieat 
Roman ones. They consist generally of a small hole at the top 

-79-
which can be closed and locked, leading t o a c a v i t y which i s 
l a b o r i o u s l y excavated by hand, and lime or some other substance 
i s used t o make the w a l l s waterproof. l i t t l e evaporation occurs 
and the water remains clear and coQl. The A.T.I. (Azienda. 
Tobacc-Mltaliani) b u i l t a c i s t e r n f o r each e x - I t a l i a n farm house 
which can provide water f o r the f a m i l y . The water i s c o l l e c t e d 
from the r a i n which f a l l s on the f l a t roofs of the tpuses and 
i s piped i n t o storage c i s t e r n s f o r the use o f the f a m i l y and f o r 
t h e i r r i g a t i o n of vegetables and flowers. The t o t a l number 
b u i l t by the I t a l i a n Agency i s 3^2. Moreover, there are several 
l a r g e c i s t e r n s i n Tigrinna f o r the houses of the isr i v i l servants. 
There are a tremendous number o f ancient Roman c i s t e r n s 
s t i l l i n existence throughout the whole of the Jebel. Some of 
them are s t i l l used by the i n h a b i t a n t s but many of them are 
ru i n e d through neglect. They can be used again i f they are 
r e p a i r e d and the r e c o n s t r u c t i o n of these o l d c i s t e r n s would not 
be d i f f i c u l t as modern excavation machinery might lower the cost, 
t o such an extent t h a t the c o n s t r u c t i o n o f new ones would be 
made u n p r o f i t a b l e . I t i s worthy o f note t h a t i f one inch o f 
r a i n f a i l i s c o l l e c t e d as r u n - o f f from two hectares of land, i t 
i s s u f f i c i e n t t o f i l l a c i s t e r n containing one hundred thousand 
g a l l o n s (500 cubic metres). 
As a r e s u l t of the advantages of c i s t e r n s f o r the Jebel 
people, the A g r i c u l t u r a l Department reconstructed from 1958-60 
one hundred and twelve c i s t e r n s . Their d i s t r i b u t i o n i s as 
f o l l o w s : -
-80-
MJDIRIYAT NUMBER OF REPAIRED CISTERNS 
Beni Daud 25 
Beni Nser 15 
Beni K h a l i f a 16 
A l Guesem 37 
A l Asabaa 11 
A l Orban 11 
115 T o t a l 
The c i s t e r n , t h e r e f o r e , has great value i n extending land 
development and encouraging the settlement of semi-nomads. The 
c i s t e r n can provide water f o r most of the year f o r both man and 
animals. 
Although c i s t e r n s have many advantages they have a number 
of serious disadvantages, some of which are mentioned below. 
(a) I n the case of c i s t e r n s needing r e p a i r s , cleaning, e t c . , 
they have t o be emptied and i t i s not possible i n the e i r a t i c 
c l i m a t e t o a n t i c i p a t e e x a c tly when the r a i n f a l l w i l l come t o 
f i l l them again. 
(b) . C i s t e r n s depend on heavy r a i n s and adequate r u n - o f f t o f i l l 
them. The r a i n f a l l i n the Jebel i s not constant. 
(c) C a r e f u l c o n t r o l i s r equired t o ensure t h a t the water i s 
used s p a r i n g l y . 
(d) . The water supply from c i s t e r n s i s more subject t o the 
i n f l u e n c e o f drought than from w e l l s . 
One may come t o the conclusion t h a t t he hy d r o l o g i c a l f a c t o r 
i s very important i n the Jebel since the a g r i c u l t u r a l a c t i v i t y , 
l i v e s t o c k and man r e l y e n t i r e l y on i t . I n order t o increase 
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the water resources, these suggestions should be c a r r i e d out:-
1. Repairing o f springs e x i s t i n g at the f o o t of the Jebel and 
other springs which are found i n Asabaa and Orban. On the other 
hand i t i s possible t o increase the capacity of |he present 
permanent ones 
2. Wells must also be repaired i n order t o increase the 
capacity o f the water. The A g r i c u l t u r a l Department has succeeded 
i n r e p a i r i n g some o f them. 
3. I t i s possible t o construct new c i s t e r n s and r e s e r v o i r s on 
the modern methods which r e t a i n a large amount of water during 
t h e whole year. The e x - I t a l i a n Agency has successfully b u i l t 
more than 3^ 0 c i s t e r n s . At the same time the government must 
c a r r y out i t s plan of r e p a i r i n g the o l d ones. 
i f . The wsEter problem i s regarded as very serious and i t s 
s o l u t i o n would held towards s o l v i n g other problems, such as those 
which the semi-nomadic people create by t h e i r constant moving 
around, i n search f o r water supplies. 
5. Improvement of water conditions would subsequently lead to 
improved co n d i t i o n s o f l i v e s t o c k , p a r t i c u l a r l y during the summer 
months and the years o f drought. 
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CHAPTER- V. 
SOIL 
S o i l development i s determined u s u a l l y by conditions of 
temperature and moisture, so t h a t s o i l types show a close r e l a t i o n 
t o c l i m a t e i n t h e i r wider d i s t r i b u t i o n s . But the d e t a i l e d 
c h a r a c t e r i s t i c s o f s o i l i n Libya are due t o the underlying bed-
rock, the drainage conditions and the minute differences of slope. 
Therefore, there i s a very close r e l a t i o n s h i p between the surface 
of the land snd the s o i l t h a t develops on i t . 
The Jebel Garian i s formed by a- series of anenaceous and 
a r g i l l a c e o u s marls, s o f t and c r y s t a l l i n e limestone, dolomites, 
sandstones, s i l t s and clays, of both Cretaceous and Jurassic age. 
Over extensive areas these formations are masked by considerable 
deposits o f Quai;ernary age (Plei s t o c e n e ) . Extensive b a s a l t i c 
p h o n o l i t e s also occur east of the Garian p a r a l l e l . Thus the sub-
s o i l o f the Jebel i s derived from these g e o l o g i c a l v a r i a t i o n s of 
the Jebel rocks. These s o i l s have been presumably transported, 
f o r t h e i r m a t e r i a l s have been brought t o t h e i r present p o s i t i o n 
by water or wind. Furthermore, the s o i l development has taken 
place under the i n f l u e n c e of a c o n t i n e n t a l semi-arid climate, w i t h 
wide d a i l y and annual ranges i n temperatures, and r e s t r i c t i o n of 
from 
p r e c i p i t a t i o n t o the cooler months. Wind movement i s h i g h e r / A p r i l 
t o June when numerous dust storms cause s o i l erosion and d r i f t 
f o rmations. N a t u r a l vegetation i n such a semi-arid region i s 
sparse and consists o f plants t h a t mature q u i c k l y a f t e r the winter 
r a i n s , as f o r instance esparto. I n most of the southern zone 
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o f t h e Jebel where there i s no i r r i g a t i o n , the n a t u r a l vegetation 
cover resembles t h a t of the desert grasses, as f o r example 
Rosamarimus O f f i c i n a l i s , Calycotome Intermediare, etc. The 
more p l e n t i f u l types are found i n the more humid zone to the n o r t h 
of the Jebel. However, the vegetation cover of the Jebel i s not 
merely sparse because of c l i m a t i c conditions but also because of 
the v a r i e t i e s of s o i l . 
The soilffiof the Jebel Garian have r e s u l t e d p r i m a r i l y from 
p h y s i c a l , and t o a less extent, from chemical weathering. 
They g e n e r a l l y conform to the a r i d steppe type. Most of the 
c u l t i v a t e d land of the Jebel may be c l a s s i f i e d as brovm Pedocalic 
Regosols. A l l u v i a l s o i l occurs along the wadis as f o r example 
Wadi e l Guasem and the bottom lands of the Jebel ( G a t t i s ) . 
L i t h o s o l s s o i l s are found at the f o o t of the Jebel (Rabtas). 
The so-called 'intermediate type' s o i l s are composed p a r t l y of 
a l l u v i a l and aeolia n deposits. The primary elements are aeolian 
sands from the extreme Ghibla i n the south, and sands of marine 
o r i g i n , together w i t h weathered m a t e r i a l derived from limestones, 
sandstones, marls and clays, supplying the secondary elements. 
Because of ph y s i c a l c o n d i t i o n s , these s o i l s show a marked tendency 
t o erosion by wind or water. Both hro\jn regosols and a l l u v i a l 
s o i l s are ex t e n s i v e l y e x p l o i t e d by the indigenous people f o r 
a g r i c u l t u r a l a c t i v i t y . 
Most of the Jebel s o i l s are open f r e e - d r a i n i n g f r i a b l e w i t h 
high r a t e s of p e r c o l a t i o n . The s t r u c t u r e i s mainly s i n g l e g r a i n 
though sometimes i t may r e s u l t i n the presence of some f r a g i l e 
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(2) granules . There-is no s a l i n i t y problem over the Jebel, but 
i t does e x i s t i n Rabtas inhere the farmers use i r r i g a t i o n from 
major springs. Hence, there i s the hazard o f a s a l i n i t y problem 
developing i n time and a f f e c t i n g the crops and vegetables. 
Organic matter i s very d e f i c i e n t and consequently the n i t r o -
gen content and the water capacity i s poor.^"^^ The ava i l a b l e 
n u t r i e n t status shows potassium to be adequate and phosphorous 
low (See Table 1 ) . I n general the Jebel s o i l s may be c l a s s i f i e d 
i n t o the f o l l o w i n g seven main s o i l types. 
Brovm pedocslic regosols. This s o i l i s c a l l e d l o c a l l y Ard Hamra. 
I t i s described as a f i n e , grey-brown, sandy s o i l w i t h l i t t l e clay 
and s i l t . The s o i l i s u s u a l l y 10 metres t h i c k , low i n organic 
matter but not so low as i n the sandy s o i l s , and e x h i b i t i n g some 
degree of cohesion. The grey brown colour i s the r e s u l t of the 
presence of a l l u v i a l l ayers of calcium carbonate occurring at 
v a r i a b l e depths. I t occupies the vast plateau areas of the 
Jebel w i t h the exception of the l a r g e wadis. I t i s t y p i c a l l y 
and e x t e n s i v e l y developed i n the Jebel Garian and the Jebel 
Tarhuma. 
Ard Ten^ a These are characterised by a greater mixture of 
l o c a l as opposed t o aeolian m a t e r i a l s , large q u a n t i t i e s of the 
marly limestone being mixed w i t h the sand. I t i s less red, 
being found i n the rocky areas as t e r r a i n s t h a t have been s l i g h t l y 
displaced or as c o l l u v i a l s . Thus the s o i l has greater compact-
ness-: w i t h a higher lime and clay content.^3) I t i s very o f t e n 
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shallow, occupying the slopes of the higher elevations w i t h rocky 
s u b - s o i l , but also found i n the greater wadis, eg. Wadi Zaret, Wadi 
Airbaa, e t c . , and where other wadis have been i n c i s e d . The'krd ten" 
i s very s u i t a b l e f o r c u l t i v a t i o n and most of the a g r i c u l t u r a l 
a c t i v i t i e s are r e s t r i c t e d t o t h i s zone of the very f e r t i l e s o i l . 
Moreover, there i s also i n the Jebel, mainly i n A l Guasem, 
s o i l derived from volcanic parent rocks. This v a r i e t y of s o i l 
i s also c a l l e d ten but there i s an important dif f e r e n c e as t h i s 
i s harder and less e a s i l y eroded. 
I t i s d i f f i c u l t t o d i s t i n g u i s h between s o i l and subsoil i n the 
Jebel. The Quaternary i s o f t e n t h i c k and the indigenous people 
i n t h e i r c u l t i v a t i o n recognise no d i f f e r e n c e between them. The 
n a t u r a l rocky s u b - s o i l i s found at a depth which varies according 
to the thickness;, of Quaternary and thus varies from a few metres 
to over t e n . 
The depth of the s o i l varies from a maximum around the 
c u l t i v a t e d areas t o a discontinuous cover over the southern zone 
of the Jebel. The depth of sub-soil i s deep, the-sand i s loose, 
porous, permeable, aerated w i t h a low c a p i l l a r i t y being e a s i l y 
worked and enabling r o o t p e n e t r a t i o n . 
There i s a great s i m i l a r i t y between the Jefara and the Jebel 
s o i l s , as both of them are characterised by:-
1. An almost complete absence of large rock grains. 
2. A great preponderance of dominantly sandy s i l i c e o u s m a t e r i a l s . 
3. An absence of humus and organic remains. 
h. V a r i a b i l i t y of calcium carbonate content from a minimum of 
h.8fo t o 22%. 
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The v a r i a t i o n i n p r o p o r t i o n between the sand and clay i s 
t y p i c a l , and calcareous contents are influenced by the parent bed 
rock. 
Intermediate types of s o i l 
This s o i l type has been given t h i s name since i t i s composed 
p a r t l y o f a l l u v i a l and p a r t l y of aeolian m a t e r i a l . I t i s very 
(5) 
s i m i l a r t o the s o i l found i n Southern Tunisia, and Despois 
maintains t h a t t h i s s o i l i s the nearest to loess i n T r i p o l i t a n i a . 
I t i s , however, very d i f f i c u l t t o define i t p r e c i s e l y as previous 
studies o f t e n give a d i f f e r e n t interprebstion, and t h i s has led t o 
some confusion of thought. 
Cotha gives the most s p e c i f i c d e s c r i p t i o n of the I n t e r -
mediate s o i l type. I t i s a f i n e , grey brown sandy s o i l w i t h a 
l i t t l e c l a y and limon and i t i s occasionally covered by small dunes 
of about one metre i n height. I t i s u s u a l l y about ten metres 
t h i c k , lo\^ i n organic matter (but not so impoverished as the sandy 
s o i l s ) and i t has some measure of cohesion. There i s not a t r u e 
p r o f i l e , but there i s a h i n t of s t r a t i f i c a t i o n . The grey to grey-
bro\m colour i s due t o the presence of a l l u v i a l layers of calcium 
carbonate at varying depths. The s l i g h t l y s t r a t i f i e d appearance 
of the p r o f i l e also r e f l e c t s the nature of the parent m a t e r i a l 
which i s derived from three sources:-
(g) Breeekdown " i n s i t u " of the Quaternary Gefarico s e r i e s , 
(b) . Important aeolian m a t e r i a l , eithei? sand from the extreme south 
or, wind-sorted limon from the a l l u v i a l lands i n northern p a r t of 
the Jebel. 
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(c) A l l u v i a l m a t e r i a l of varying p a r t i c l e size from sand t o clay 
which i s oc c a s i o n a l l y spread out by the wadis. The present 
m a t e r i a l has some form of s t r a t i f i c a t i o n before the pedogenic 
(7) 
processes s t a r t . t o . o p e r a t e . 
Most o f these s o i l s are found t o the n o r t h and the east of 
the G a t t i s p l a i n . 
A l l u v i a l s o i l s . 
The a l l u v i a l s o i l r e s u l t e d from the deposition of m a t e r i a l , 
course and f i n e , eroded from the Jebel h i l l s . The s o i l s so 
formed may vary i n t e x t u r e from coarse sand and gravels at the 
f o o t of t h e Jebel t o heavier s o i l s i n the basin and depression of 
G a t t i s land, where f l o o d i n g occurs a f t e r the w i n t e r . When the 
wadis change t h e i r course i n G a t t i s from year t o year, they can 
give r i s e t o v a r i e t i e s o f s o i l m a t e r i a l deposited i n p a r t i c u l a r 
l o c a l i t i e s . These s o i l s are considered the most f e r t i l e i n 
T r i p o l i t a n i a owing t o t h e i r d e r i v a t i o n from the calcareous beds 
of the Jebel. The heaviest s o i l s are found towards the l i m i t s 
of the f l o o d p l a i n , "where the suspension load of the flow has been 
deposited, at some distance from the wadi bed. These s o i l s are 
very r i c h i n limon, and t h i s m a t e r i a l i s only a few centimetres 
thick.and may be found o v e r l y i n g any other t e x t u r a l class of s o i l . 
I t i s c h a r a c t e r i s t i c a l l y heavier than other a l l u v i a l deposits. 
I t s mechanical composition i s : -
Sand 5 - 10% 
S i l t 60% 
Clay up t o 
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Drainage d i f f i c u l t i e s can be overcome by in c o r p o r a t i n g limon 
w i t h the l i g h t e r s u b s o i l w i t h which i t i s normally found. 
The a l l u v i a l s o i l s of the Jebel are used by the Berber and 
Arab c u l t i v a t o r s f o r the production of wheat and barley. I n 
these areas most of the G a t t i s land i s ploughed about once every 
three years, although a l i t t l e may be ploughed y e a r l y . Land i n 
general, i s l e f t f a l l o w a f t e r i t has been cropped and no clean 
summer f a l l o w i s p r a c t i s e d . This allows the wind t o r e v i t a l i z e 
the s o i l deposits o f aeolian m a t e r i a l s . 
Soils o f the Piedmonts 
These s o i l s can be described as c o l l u v i a l s o i l s and they are 
s i m i l a r t o the a l l u v i a l s o i l s . They are generally developed i n a 
series of long narrow g r a v e l ridges,which are d i s t i n c t i v e i n form 
and c o n s t i t u t e the southern boundary of the i n t e r i o r p l a i n of the 
Jefara. 
L i t h o s o l s 
These azonal s o i l s consist of fans of stony m a t e r i a l and 
gravels brought down when the neighbouring wadis are i n spate 
( f l a s h f l o o d s ) . I n the course of time f u s i o n of these fan 
deposits takes place and t h i s way gives r i s e t o a b e l t of d e t r i t u s 
l y i n g a t the f o o t of the Jebel escarpment. F a l l i n g scree from 
the heights of the rock face makes i t s c o n t r i b u t i o n t o t h i s mater-
i a l . These s o i l s are gen e r a l l y subject t o erosion by water and 
the s o i l s which may develop are very immature.. They are 
uns u i t a b l e f o r a g r i c u l t u r e . 
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Eroded s o i l s of the Jebel H i l l s 
Most of these h i l l s are so eroded and bare t h a t even s o i l 
m a t e r i a l i s scarce. The parent materials of limestones, sand-
stones and arenaceous marls and shales give r i s e t o small pockets 
o f coarse shallow s o i l s on the denuded slopes; even these are 
immature and t h e r e f o r e Azonal. Caswell c l a s s i f i e s t h i s type of 
land as non-arable steep, rough, broken or badly eroded, w i t h 
s o i l s coarse i n t e x t u r e and very shallow. Soils of t h i s cate-
gory have no a g r i c u l t u r a l value. 
SOILS IN RELATION TO AGRICULTURE 
Of the s o i l s and s o i l m a t e r i a l described already only types 
one, two, t h r e e and fou r are e x p l o i t e d f o r a g r i c u l t u r e . The 
a g r i c u l t u r a l s i g n i f i c a n c e o f these depend on physical character^ 
i s t i e s , organic content, s a l t content, n u t r i e n t status and 
chemical a v a i l a b i l i t y at e x i s t i n g pH values. 
Table 1. S o i l Sample Analysis - Garian. 
Chemical analysis 
pH fo Carbon i Organic i loss on 
I g n i t i o n 
1. Guasem 8 .5 High High 1.3 2.2 2.8 
2. Beni Dand 8.6 Low High 0.6 1.0 2.8 
3. Beni Nser 8.7 V.High High 1.1 1.9 3.^ 
If. K h a l i f a 8.6 Medium High 0.7 1.2 3.2 
5. A l Asabaa 8.6 V.Low M.High 0.6 1.0 2.9 
6. A l Orban 1. 9.15 M.High High 0.7 1.2 13.7 
7. A l Orban 2. 8.6 Medium M.High O.lf 0.7 2.0 
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Mechanical analysis 
Coarse sand Fine sand S i l t Clay Textural 
C l a s s i f i c a t i o n 
1. Guasem O.lf 81 .2 10.if 8.0 Loamy 
2. Beni Dand 0.5 76.0 11.1 12.^ I I 
3. Beni Nser 2.7 72.3 12.5 12.5 I I ! 
k. K h a l i f a . 0.^ 79.2 10.3 10.3 I I 
5. A l Asabaa 0.2 86.5 5.1 8.2 I I 
6. A l Orban 1. 2k,5 -^2.7 20.3 12.5 I I 
7. A l Orban 2. 0.1 89.5 h.2 6.2 It 
PHYSICAL 
The r e s u l t s of the mechanical analysis of s o i l samples are 
shown i n Table ( l ) . Samples one, f i v e and seven are from the 
i n t e r m e d i a t e s o i l type, and samples two, three and s i x are from 
the Ard Ten; w h i l s t sample fo u r i s t r a n s i t i o n a l . Fine sand 
predominates i n a l l samples w h i l s t both the clay and the s i l t 
content i s highest i n Ard Ten. By p l o t t i n g the r e s u l t s of 
mechanical analysis on the t r i a n g u l a r diagram the t e x t u r e of 
a l l the s o i l s was found t o be loamy sand. The s o i l s have a weak 
crumb s t r u c t u r e w i t h some clods which r e a d i l y break down to single 
g r a i n s . Sometimes the clods are held together w i t h matted r o o t s . 
As a r e s u l t of t h e i r structure^, i t i s probable t h a t most of 
the s o i l s would have a s a t i s f a c t o r y i n f i l t r a t i o n r a t e w h i l s t 
c a p i l l a r i t y would be low. 
NUTRmT STATUS. 
Some estimate of the n u t r i e n t status of s o i l may be given 
by a determination of the f o l l o w i n g : -
-92-
(a) s o i l r e a c t i o n 
(b) organic matter content 
(c) natrogen content 
(d) a v a i l a b l e potassium and phosphorus 
(e) chemical a v a i l a b i l i t y 
(a) S o i l Reaction. The s o i l r e a c t i o n i s given by the pH value. 
Table 1 shows the pH value of the 7 samples. AIL the pH 
values are high but a value o f 8.8 i s exceeded i n only one case. 
As t h i s sample was taken from s o i l excavated from the s i t e o f a 
c i s t e r n i t cannot be concluded t o be t y p i c a l . The s o i l s are 
thus a l k a l i n e but not t o a degree where t h e i r use i n a g r i c u l t u r e 
i s precluded. 
(b) Organic Content. Studies i n the Jefara have shown t h a t the 
organic content of Libyan s o i l s i s low ( 8 ) . The dominant 
red or yellow colour o f the s o i l i s i n d i c a t i v e of a low humus 
content. % the Jefara, f i g u r e s f o r organic matter varied from 
0.3^ f o r sandy s o i l s t o 2.5^ f o r clays. The organic matter 
content may be expected t o be higher i n the Jebel where the 
vegetation cover i s more continuous, though r e s u l t s here 
recorded show t h a t i t i s s t i l l low. 
The organic matter values have been calculated from the 
(9) 
carbon content by the use of a conversion f a c t o r (1.72'f). 
Figures f o r loss on i g n i t i o n are also presented. The discrepancy 
between these two d i f f e r e n t estimates of organic matter i s note-
worthy, and i s probably the r e s u l t of chemical d i s s o c i a t i o n , 
although, a f t e r i g n i t i o n , the carbonates were reformed w i t h 
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aamonium carbonate. The greatest discrepancy i s w i t h the Orban 
1 sample and i t i s i n t e r e s t i n g t h a t w i t h t h i s sample the recovery 
during mechanical analysis was only 85*7 per cent i n d i c a t i n g a 
^ i g h content o f soluble s a l t s . 
(c) Nitrogen Content. I n v i r g i n s o i l s the presence of ni t r o g e n 
i s the r e s u l t of the accumulation of humus and i t s content can 
be maintained by the a p p l i c a t i o n of manures or f e r t i l i z e r s or by 
the c u l t i v a t i o n o f n i t r o g e n - f i x i n g legumes. On some intermediate 
or a l l u v i a l s o i l s o f the Jefara, the n i t r o g e n content has been 
shown t o be about 0.1^. S i m i l a r f i g u r e s could be expected i n 
the Jebel s o i l s . 
(d) A v a i l a b l e Potassium and Phosphff;m3 >. The a v a i l a b l e 
phosphorous content i s g e n e r a l l y high i n the samples. I n the 
Jef ara, Caswell ( 10 ) found t h a t the absolute phosphoras 
content v a r i e d from 0.01^ t o 0.007^ compared w i t h the world 
f i g u r e o f 0.2^ Thus, though the t o t a l phosphorus^ content may 
be low, i t appears t h a t i t i s i n a form r e a d i l y a v a i l a b l e to the 
p l a n t s , and i t i s probable t h a t the phosphorus.- would not be a 
l i m i t i n g f a c t o r t o p l a n t groxirth. 
I n a r i d zones i t has been found ( 11 ) t h a t the potassium 
content o f the s o i l s varies between 0.15^ f o r sands and h-fo f o r 
clays. The r e s u l t s f o r a v a i l a b l e potassium w i t h the samples 
under discussion show marked v a r i a t i o n s , some of the s o i l s being 
very low (e.g. samples from Asabaa and Beni Daud) whereas others 
are by high (Beni Nser). This v a r i a t i o n could not be 
associated w i t h d i f f e r e n c e s i n s o i l type. 
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' (e) Chemical A i y a i l a b i l i t v . Values for s o i l reaction are 
important i n assessing the a v a i l a b i l i t y of s o i l nutrients. A 
s o i l w i t h a high pH reduces the nutrients available to the 
plant. This i s especially the case with phosphorous and trace 
elements. Indeed, the low content of nutrients associated 
with the high pH values may lead to deficiency diseases i n the 
Jebel. 
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CHAPTER VI 
VEGETATION MP AFFORESTATION 
Hi s t o r i c a l geographers are s t i l l undecided as to the exact 
nature of prehistoric vegetation i n the region of the Jebel 
Garian. I n the f i f t h century B.C. Herodotus described i n his 
"History" the luxuriant vegetation which clothed the slopes of the 
Jebel, inhabited at that time by numerous w i l d animals. "^'•^  
Existing sources refer to the following species prevalent i n the 
above region at the dawn of recorded history:-
1 . Glea Europe (Olive Tree) 
2. Ceratonia Siliqua (Carob Tree) 
3. Pistacea Atlantica:. 
k» Pislicacea Lentiscus. 
5. Zizuphus l o t u s . 
6. Rhus Oxyacantha. 
7. Tamarisk species. 
8. Rosmanus O f f i c i n a l i s . 
9. Calycotome Intermediare. 
10. Thymus Capitatus. 
1 1 . Cistrus S a l v i f o l i u s . 
12. Genista Capitellata. 
13. Peripoca Levigata. 
Ih. lycium Europeum. 
15. Stipa Tenacissima. 
16. Esparto. 
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Most of these species f l o u r i s h i n a r i d conditions. Certain 
types of plant, however, require more moisture than others, as f o r 
example the Tamarisk species. Tamarisk, although i t has a certain 
commercial value on account of i t s f u e l , o i l , resin and tanning 
properties, owes i t s greatest value to i t s a b i l i t y to survive i n 
ar i d conditions, while at the same time affording shelter from 
(2) 
wind and sun. Pistacea Atlantica grows into a hard wood tree 
twelve to twenty feet i n height with dense foliage. I t i s found 
i n some of the rockiest places i n the Jebel and also i n dry Wadis 
such as Wadi e l Hamman (Plate 9)» H i s t o r i c a l evidence indicates 
that t h i s tree was grown f o r i t s o i l production q u a l i t i e s . In 
addition to i t s commercial value i t was valuable for i t s shade. 
Acacia T o r t i l i s has shown the greatest capacity for generation 
among the surviving indigenous trees. 
Zizphus lotus i s a tree l i k e plant of small v e r t i c a l 
dimensions but of extensive length and breadth. I t varies i n 
size from a small bush to a ground cover of over 20 square metres. 
I t resembles a large green mound on the landscape. 
The Zizphus lotus i s important because i t indicates zones of 
either former arboriculture or potential arboriculture. Both 
lang and Pampanni are agreed on t h i s aspect of the Zizphus 
lo t u s . This tree i s widely distributed i n the Jebel. In f a c t , 
there are few zones where i t cannot be observed. I t i s found 
p r i n c i p a l l y i n the great wadi valleys of northern Garian particu-
l a r l y i n the Wadi Gan, Wadi Arbaa and Wadi Zaret. In these areas, 
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i t i s very dense. I t i s also found sparsely i n the southern part 
of the I'ebel. 
The Stipa tenacisslmff i s a perennial plant with numerous but 
bunched r o o t s . I t i s generally 1-2 metres high with numerous 
f i l i o f o r m blades which resemble feather-grass. I t flourishes i n 
the winter, autumn and spring but sheds most of i t s leaves i n the 
summer. I t prefers more humid sites so that i t i s most often 
found i n wadi bottoms and on north-facing slopes. (Plate 10). 
I t s root systems enables i t to collect and hold run-off water 
which the tap roots can la t e r absorb. I t s blades form the basis 
of Esparto collecting but the l o c a l population p u l l the plant from 
i t s roots so that i t i s beginning to disappear from some areas. 
I t i s not confused with Stipa Laga^ca^, which has no economic 
value. Yet overharvesting and grazing have caused a decline i n 
the y i e l d of Esparto, and i n consequence the-land of the Jebel 
continues to lose the f i n e s t natural cover which can protect the 
s o i l from erosion. I f the Tri p o l i t a n i a n Government does not 
enact laws to prdtect t h i s plant, there w i l l be a serious decline 
i n the number of t h i s species which w i l l , i n the end, affect s o i l 
structure. 
The remaining species s t i l l survive throughout the region 
except i n specific areas which have been u t i l i z e d for a g r i c u l t u r a l 
a c t i v i t y . The land here s t i l l maintains i t s vegetation, cover, 
but the practices of a^mi-nomadic and nomadic peoples ( s h i f t i n g 
c u l t i v a t i o n and overgrazing) have affected to a;^  gr.eat extent 
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vegetational growth. i n addition, people have fel l e d , trees for 
f u e l which has resulted i n the destruction of plants;: i n the 
mountainous regions. This phenomenon, however, commenced very 
early on i n the region, r i g h t from the f i r s t appe'arance of the 
libyan people, and destruction of woodland areas has continued 
gradually ever since. Moreover the Carthaginians send the Romans 
cleared large areas of forest i n order to u t i l i z e the land for 
the c u l t i v a t i o n of ol i v e s , f i g s , grapes and cereals. Grazing 
has been an important factor i n the destruction of natural growth. 
Although the Romans cleared the forests of the Jebel f o r a g r i c u l t -
u r a l purposes, they encouraged for e s t r y i n many areas by means of 
s o i l conservation, and by building dams and terraces f o r f r u i t 
trees. As a r e s u l t certain specieff of tree, especially those 
whose wood could be u t i l i z e d f o r construction or for f u e l are now 
ex t i n c t , such as the Juniper. The Romans did not pursue the 
matter of f o r e s t r y with s c i e n t i f i c purpose because man, u n t i l 
recent times, thought that forests were natural phenomena which 
would remain unmaintained, although forest land i s one of the 
main resources of l i f e (grazing c u l t i v a t i o n and construction),. 
At the beginning of and during the Arab occupation, both 
Berbers and Arabs destroyed the vegetational cover by practising 
s h i f t i n g c u l t i v a t i o n and animal grazing. The Turks attempted to 
ena^jt a forest law which would protect the natural forest but t h i s 
was not successful owing to various factors, mainly land r i g h t s 
and the usefulness: of the forest f o r f u e l , and other personal 
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requirements, which people i n the Jebel practised. Therefore 
one may assume that the Turks did nothing to protect the Hatural 
Vegetation of the Jebel. 
With the I t a l i a n Occupation began the protection of natural 
forest and veg&tation. Several laws were enacted to preserve 
the above-mentioned trees with some purpose. During the las t 
twenty years of the I t a l i a n occupation t h i s l e g i s l a t i o n was 
eff e c t i v e and l i t t l e damage occurr-ed to the natural vegetation. 
The I t a l i a n s i n i t i a t e d the afforestation of the Jebel at Bu 
Gheilan, presumably with conifers, e.g. Pine. There are many 
indications confirmed by the conservator of forests i n 1952 of 
work i n t h i s f i e l d , yet he only found a few holes which had been 
used f o r Pine, but there remained nothing of t h i s on the slopes 
of the mountains, except at the foot of Bu Gheilan where the 
I t a l i a n s had established a Police Station i n the v i c i n i t y of the 
Bu Gheilan Spring. The I t a l i a n s , however, had i n i t i a t e d t h e i r 
programme during the l a t t e r part of t h e i r occupation (roughly 1938 
onward), and furthermore there was considerable negligence on the 
part of the authorities i n t h i s matter during the post war period. 
In the same way, during the B r i t i s h M i l i t a r y Occupation (19^3-
1951) nothing was achieved as regards afforestation i n the whole 
mountain area. Serious ^ f o r e s t a t i o n on the other hand was 
i n i t i a t e d at Bu Gheilan i n 1953 by the Forest Commission, and 
since that time every year, several hectares of land have been 
planted with suitable species, namely:-^^^ 
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1 . Pinus Halepensis (Hot.). Pino d' Aleppo ( I t a l i a n ) . 
2 . Cupresaus sumpervirenes (Bot.) exotic to T r i p o l i t a n i a , 
indigenous to Cyrenaica. Cipresso ( I t a l i a n ) Cypress: (Eng) 
3 . Eucalyptus species (Exotic) E u c a l i t t i ( I t a l i a n ) 
Casuarina canning hamiana (Bot.) exotic. 
5. Carob trees (Eng.)., indigenous, Carrubi ( I t a l i a n ) , Ceratania 
Silqua (Bot.) 
6 . Acacia Cyanophylla (Bot.) exotic.Acacia Australiana ( I t a l i a n ) 
7 . Pinus Pinea (Bot.) exotic Pino Pinolo ( I t a l i a n ) . 
These species serve d i f f e r e n t purposes, as f o r example the 
pine which flourishes best i n the Jebel region and has a higher 
timber qu a l i t y because i t can t h r i v e i n a r i d conditions, and i n 
s o i l of a low moisture content. I t i s , however, a slow groxang 
species compared wi t h the remainder, and i s composed of inflamm-
able material and does not shoot again i f damaged or f e l l e d . 
The Aleppo pine can also be planted i n the calcareous, rocky 
areas, and i t s plantation can be successful on slopes which do 
not exceed twenty degrees. Thus, a i l the run-off water i s 
collected i n the canals l e f t by sub-soiling and i s available there 
f o r the young plant, whose roots penetrate i n t o the s o i l more 
easily as a re s u l t of i t s having been broken up. 
However, trees Nos. 1 , 2 , 3 , k and 7 proved sucaessful i n 
the Bu Gheilan area, so they can be used without hesitation. 
Trees Nos. 3 and 6 proved to be suitable provided that the si t e 
i s well chosen i n advance so that i t w i l l not be l i a b l e to forest 
FIG 2k. 
VEGETATION & AFFORESTATION 
GARIAN 
W m AFFORESTATION 
[ X 3 AGRICULTURAL AREAS 
f r m NATURAL VEGETATION 
MMA SCARP 10 5 
t 
-N -
O lO 20 
KILOMETRES 
- 1 0 1 -
damage, deep s o i l etc. Robinia Pseudo acacia (Bot.)> i s not used 
at Bu Gheilan, presumably only at the Jebel Garian a long time ago. 
I t i s to be recommended f o r an a r i d region and can be not only 
successfully grown at Bu Gheilan but also i n the whole of the 
Jebel. 
The Forestry Department started the serious afforestation of 
Bu Gheilan i n 19'|^ and the numbers of the trees which were planted 
i n 1958 were as followz:-^''^ (Fig. 24) 
1 . Mnus Hal ep en sis 16,000 
2. Sicalyptus species 2,000 
Acacia Cyanophylla 1,500 
Cupressus cumpervireus 1,500 
5. Carobs 2^000 
Total 23,000 
These trees occupied the slopes of Bu Gheilan estimated at 
f o r t y hectares (Plate:: 11). Moreover, there are a great number 
of forest trees existing i n each e x - I t a l i a n farm i n both Beni 
Dand and Beni Khalifa. They have a t o t a l number of 3,620, and 
the average i s ten trees of di f f e r e n t species. Most of these 
trees, are found i n the v i c i n i t y of the farm house, i n order to 
protect the house from the great heat. In Asabaa many trees 
have been plaiited and i n one farm alone, f o r example, there are 
2,000 trees, and there are a d i f f e r e n t number of each planted 
every year. In Beni Khalifa and Al Guasem, there i s also 
a f f o r e s t a t i o n , such as wind breakers i n every Berber farm. 
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Generally speaking the re-afforestation of the Jebel Garian 
must be carried out by both the Forestry Department and the farmers 
themselves throughout the mountain i n order to conserve the 
structure of the s o i l , and thereby avoid s o i l erosion, which i s 
regarded as a most serious problem. Furthermore, overgrazing 
and the cutting of trees and scrub vegetation f o r f u e l , leads to 
the widespread destruction of the natural cover. This phenomenon 
i s apparent i n many places over the Jebel, p a r t i c u l a r l y i n the 
western region where there are various barren h i l l s and slopes. 
One must therefore cdmclude that the Provincial Estate i n 
Tr i p o l i t a n i a must increase the area of the plantations by increas-
ing the number of trees, not only at Bu Gheilan, but also some 
affore s t a t i o n should be carried out i n each mudiriyat. People 
should be encouraged to afforest t h e i r own land i n the Cabila, and 
school children should tend one tree each year as a part of the 
educational syllabus. This would i n the end, stimulate an 
in t e r e s t i n trees, increase the layman's knov/ledge of t h e i r 
importance, and lay the foundations of future forests. In the 
same way, a large area of the Jebel should be given to fodder 
trees i n a l l plantations. These would mitigate the disastrous 
effects of drought on the numbers and condition of livestock. 
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CHAPTER V I I 
POPUIATION. 
HISTORICAl BACKGROUND 
The inhabitants of Garian have descended from two types of 
people, the Berbers and the Arabs. The Berbers who form the 
greater part of the population are considered the o r i g i n a l 
inhabitants of the Jebel Garian. Ethnically, they are Hamitic 
and descended from the inhabitants of ancient Egypt and North 
Af r i c a . ^"''^  The e a r l i e s t Berbers were closely related to the long-
headed, brown skinned, dark haired race that had established 
i t s e l f throughout the Mediterranean basin by the end of the old 
Stone Age (about 10,000 B.C.) l a t e r , those people were Joined 
by f a i r skinned, blue-eyed immigrants with red or blond hair, 
whose o r i g i n , though presumably European, i s a problem s t i l l to 
be solved. 
Herodotus i n the f i f t h century B.C. gaveius the names and the 
(2) 
positions of the chief Tr i p o l i t a n i a n t r i b e s . The area east 
and south of the Gulf of Sidra (Greater Syrtes) was occupied by 
the Nasamanes one of the most powerful libyan peoples, and the 
south shore of the Gulf by the P s y l l i . The Nasamanes' western 
neighbours were the Macae, whose t e r r i t o r y extended as far as the 
Wadi Caam area. West of the Macae the Jebel was inhabited by the 
Gindames, the coastal plain by the lotophagiu or lotus-eaters, 
followed by the Machlyes who stretched as far as lake Tritonis 
(Shott: Al Gered).. The i n t e r i o r of the country was occupied 
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by the ^^iSaramantes i n Fezzan. Later, during the Roman period, 
from the t h i r d century A.D. onwards, there were new names which 
are obviously those of large t r i b e s : Ifuraces, Austurians, 
Leuathae. Herodotus describes the Libyan tribes of Tripolitanea 
and Cyrenaica as milk-drinking and flesh-eating, that i s to say 
^ (3) nomads. 
Later, during the occupations of the Phoenicians, Romans, 
Vandals and Byzantines, the Berbers generally mixed with the 
invaders. They were influenced by newer elements, p a r t i c u l a r l y 
by the Vandals who came from Spain and spread throughout the whole 
of North A f r i c a . 
The Arab invasions of Libya have had l i t t l e r a c i a l influence 
on the inhabitants of the Jebel Nefusa, especially, the western 
parts. The foreign influence i n the eastern terrains was 
l i n g u i s t i c more than r a c i a l . The peoples of the Jebel particu-
l a r l y i n the Jebel Garian have retained t h e i r physical charact-
i s t i c s , because they have not favoured intermarriage with the 
Arabs. There are several reasons for t h i s , including the fact 
that they believe that the social and economic standards of the 
Arabs are low as they are either nomads or semi-nomads. Hence, 
the Arabs sett l e d i n specific areas of the Jebel, where grazing 
land was available, and maintained t h e i r own t r i b a l t r a d i tions and 
customs. Those Arabs came i n the eleventh century as a result 
of the great invasions during the Fatimite dynasty. 
During the Turkish rule of Libya, some Turkish soldiers i n t e r -
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marrled with the Berbers of Garian, and produced a new type of 
people known as Kologlis. The physical characteristics of t h i s 
type d i f f e r e d s l i g h t l y from the Berbers by being round-headed, 
but on the whole we can assume that the Turkish rule has not 
greatly influenced the ethnic composition of the population of the 
Jebel Garian. 
When the I t a l i a n s came to Libya, t h e i r influences were 
v i r t u a l l y r e s t r i c t e d to the establishment of demographic s e t t l e -
ments, depending on a g r i c u l t u r a l production. Therefore, the 
I t a l i a n s raised the number of the population i n the Jebel without 
having any intermixture. Hence, the local people retained t h e i r 
r a c i a l characteristics. 
RACIAL GROUPS (See. Fig. 25). 
The main r a c i a l groups of Garian are therefore Berbers, Arabs, 
Arabised Berbers and I t a l i a n s , 
(a) Berbers: 
The Berbers are regarded as the o r i g i n a l inhabitants of the 
Jebel. There are two main confederations of Berbers, the Branes 
(^) 
and the Magadis. They had come from two l o c a l i t i e s , north and 
south of the Auras mountains i n Algeria. Later, they spread over 
the whole coastal zone of Libya, but tte^majority of them were 
concentrated i n T r i p o l i t a n i a near the coast. They were nomads, 
wandering w i t h t h e i r flocks and herds over the whole Jefara, and 
used to come up to the mountainous areas only for hunting animals 
i n the forests which existed over the whole of the Jebel Garian 
and the Jebel Nefusa. 
JIAAF.BA 
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At the beginning of the Arab conquest, they withdrew from the 
coastal and Jefara plains to the mountainous areas. They were, 
however, converted to Islam, but the Kalut-Yefren tribes adopted 
the Kharejite heresy whilst the Garian Berbers favoured the 
orthodox Sunni doctrines. 
The Branes are composed of ten t r i b a l groups which are: 
Azdagia, Ma^ smuda, Auriba, Agisa, Cutma, Sanhagia, Auriga (Hawara), 
Lemta, Hascura and Gula. 
The Madghis, on the other hand, include only four t r i b e s : 
Addasa, Nefusa, Darisa and Beni Lewata. 
( 
De Agostini considered that the Jebel Garian Berbers 
belong to the Auriga or Hawara which i s the main branch of the 
Branes. 
Most of the people i n the Mudiriyat Beni Band, Beni Nser, 
Beni Khalifa and Al Guasem belong to the Hawara group. The 
Zenata (which i s regarded as the largest group of the Darisa) and 
the Sanhagia have played prominent roles i n the long struggle 
against the Arabs. There are some.elements belonging to the 
Zenatia s t i l l to be found i n the Ain Tobi area, where a great 
b a t t l e was fought to the advantage of the invaders who annexed 
the south eastern section of the Mudiriyat Al Guasem. The 
Sanhagia, v;ho are noted f o r the part they played i n the wars i n 
Spain between the Almohadi and Almeravdi, i n Egypt i n the conquest 
of the Fatimites, and Tunis i n the Zenata rebellion (933-9^7)-
Di s t r i b u t i o n . 
Of the'15 t r i b e s found i n the Mudiriyat Al Guffsem, 1^ are 
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Berbers. A l l the t r i b e s of the Mudiriyat Beni Band are Berber 
with the exception of the Kradna, which i s considered to be 
Kologlis. The Beni Nser i s also composed e n t i r e l y of Berber 
people who have settled either i n the larger V/adis (Dannun, Bu 
Ayyad, A l Yaagib) or over the rocky h i l l zone such as the Kaam, 
To 11 t r i b e s i n the Mudiriyat Beni Khalifa, there i s only one 
Arab t r i b e . The Berbers are concentrated along the f e r t i l e wadi 
areas such as Wadi A l Taffah. 
(b) Arabs: 
The Arabs are made up from two basic branches i n T r i p o l i t a n i a , 
the Beni H i l a l and the Beni Suleim/^^ The former comprises the 
Al Atbeg, Beni Riaah and Beni Zogla, with two other groups of 
mixed descent, the Al Maakil and the Beni Gushem. The Al Maakil 
i s found i n the Jaafra t r i b e of Al Or ban Mudiriyat and i s the only 
Beni H i l a l group represented i n Garian. 
There are f i v e main branches of the Beni Suleim; Beni Auf, 
Beni Debbab, Beni Yebid, Beni Zegb and Beni Heib. The elements 
of the Beni Auf are found i n the Ulad Bre^K, who occupy the 
eastern section of the Mudiriyat Al Orban. The Debbab'Beni Jaber 
are found only i n the southern parts of the Jebel among the Ulad 
Sinan and the Al Jiweifla.t of Al Assabaa:. Most of Asabaa's 
t r i b e s belong to t h i s branch of Beni Suleim. The descendents of 
the Beni Zegb are found i n the Salahat and Miamin i n the southern 
part of the l^lidiriyat Al Guasem. 
Di s t r i b u t i o n . The Arabs are f o r the most part semi-nomadic being 
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concentrated on the.south and eastern sections of the Jebel Garian, 
occupying the whole of Al Asataa and Al Orban v;ith limited concen-
t r a t i o n s i n the four Berber Mudiriyats. In Al Asabaa, there are 
18 Arab t r i b e s with a t o t a l population of over 6,600 whilst i n Al 
Orban there are 5j000 pureArabs. Elsewhere Arab settlement seems 
to have been controlled by the existence of wells and springs and 
good winter pasture. In. some areas, they c u l t i v a t e cereals and 
tree crops, (e.g. Wadi Nakhle), whilst elsewhere they have not 
changed t h e i r t r a d i t i o n a l customs of practising pastoralism east 
of the Wadi Gan and collecting esparto l i k e the Sadrures, Ben 
Yarbua, Baderten and Marwan (four Arab groups, of the Zebban t r i b e ) 
I n Beni Dand, the Arabs l i e i n the north-western section of 
the Mudiriyat at the foot of the Jebel scarp, whilst the semi-
nomadic Slalma are found along the eastern borders of the Beni 
Nser and Beni Khalifa. 
(c) Arabised Berbers: 
These people have originated from intermarriage between the 
(7) 
Arabs and Berbers, and bear the r a c i a l characteristics of both. 
They are r e s t r i c t e d to the Rabta Al Garbia and the Rabta al Shargia 
who occupy the oasis i n the northern section of Asabaa below the 
Jebel. Their r e s t r i c t i o n to t h i s area i s probably the result of 
the a t t r a c t i o n of both Arabs and Berbers to the water supplies i n 
t h i s essentially t r a n s i t i o n a l zone. 
Sherif t r i b e s claim d i r e c t descent from the projihet Mohammed. 
They produce genealogical tables, mostly apocryphal, to prove 
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t h e i r descent. Their t i t l e i n Garian does not prove that they 
are r e a l l y of pure Arab descent. However, they are found i n 
Gi.rian only i n the Gmata t r i b e of Al Orban Mudiriyat. 
Marabout tr i b e s claim descent from saints usually buried i n 
the cabila- land. They are important groups, originated from Sagia 
Al Hamra i n Southern Morocco, where from the end of the fourteenth 
century, the holiest pilgrims seem to have been born. They had 
played an important role during the Middle Ages, as they estab-
lished a new regime i n North Af r i c a . The ancestors of the 
Marabouts came to Libya" from the end of the fourteenth century 
onwards and spread over the whole of T r i p o l i t a n i a . Some of them 
went to the Jebel Garian and settled permanently. They i n t e r -
married w i t h the indigenous people, and used to act as r a l l y i n g 
points and mediators among the hostile t r i b e s . As a consequence, 
they became very popular and respected people i n the Jebel. More-
over, they used to teach children the Koran, and to lecture i n 
Islamic r e l i g i o n f o r the young people. Later, they established 
many r e l i g i o u s centres such as Jamaa Al Tuahria i n Bu Zeyyan v i l l -
age and another one i n Kmashat (Al Guasen Mudiriyat). Thus the 
Marabouts have played a prominent part i n the s p i r i t u a l and 
c u l t u r a l l i f e of the Garian Berbers. At present, t h e i r influence 
i s weak largely as a resu l t of the spread of modern education 
among the t r i b e s . However, they are s t i l l respected people and 
the indigenous inhabitants s t i l l believe i n th e i r goodness. 
Some Marabouts are Berbers and others are Arabs. The former 
are represented by four t r i b e s , Zaviet Abd Al Mlack, Ulad Ben N a j i , 
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Al Fogha and Al Ntatat i n Beni Nser Mudiriyat. In Beni Khalifa 
Mudiriyat, they are two t r i b e s Al Mgarba and Ghebbaa and a small 
Lahma i n Bu Zeyyan, Lahmat Al Tuahria. In Al Guasem Mudiriyat, 
the Marabout tri b e s are seven, Kmashat, Al Lmamish, Suadia Ulad 
Bu Jaafer, Shemmas, Ulad Bu Slama and Gararat Al Mrah. 
The Arab Marabouts are found i n Ulad Ben Yaagub t r i b e i n 
Beni Dand Mudiriyat and i n Ben Jarboa i n A l Guasem. In M Asabaa, 
the Marabouts form the Bsherat t r i b e . They are represented by 
Jaafrah t r i b e i n the Mudiriyat Al Orban. 
(d) . Kologlis The Kologlis are the descendants of Janissaries 
from d i f f e r e n t provinces of the Ottoman Empire and native Arab 
or Berber women or even Christian women captured by the Barbary 
pirat e s . They invaded Libya during the seventeenth century and 
maintained t h e i r rule u n t i l the early part of the present century. 
They are formed i n Garian by marriage of some Turkish Janissaries 
with Berber women. The Kologlis are found i n the Jebel i n two 
t r i b e s , Ulad Murad in'l.the Mudiriyat Al Guasem and Al Cradna i n the 
Mudiriyat Beni Dand. 
(e) I t a l i a n s Although the I t a l i a n s f i r s t settled i n the Jebel 
i n 192B» i t was not u n t i l 1933 that they came i n large numbers. 
Apart from the garrison and the administrative o f f i c e r s , the 
I t a l i a n s were concentrated on the A.T.I. (Azienda Tobacchi 
I t a l i a n i ) settlement at Tigrinna. There was no intermixture of 
the races because of the great p o l i t i c a l , social and religious 
differences. The I t a l i a n s now number 710, and are found only on 
the Tigrinna estate i n the Mudiriyats Beni Dand and Beni Nser. 
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( f ) Jews lews were i n Garian before the f i r s t Arab conquest of 
Libya i n the 7th century. They were regarded as indigenous 
people i n the Jebel, because they had settled i n Garian since the 
days of the Emperor Vespasian. As a consequence of the Arab 
invasion, t h e i r number declined and la t e r increased again i n 1391, 
when Jewish immigrants came from Spain. Racially, some of the 
Garian Jews are T'Eerbers who have adopted the Jewish f a i t h and 
thus i t was very d i f f i c u l t to distinguish between them and Berbers. 
However, the Jews of Garian avoided intermarriage with the Berber 
Moslems, and so they retained t h e i r o\m. customs and t r a d i t i o n s . 
They used to l i v e i n Tigrinna and thei r occupation was making 
instruments, tool s , and jewellery i n workshops found i n some of 
the troglodyte dwellings. They had a very remarkable name for 
t h i s sort of thing not only i n Garian but also i n the whole of 
T r i p o l i t a n i a . Their t o t a l numbers i n 19^ -9 were 1,000 people. 
After the Palestine c r i s i s , they l e f t Garian for I s r a e l . 
POPULATION GROWTH 
Four censuses have been conducted i n Garian within recent 
times. The f i r s t was carried out by De Agostini i n 1917? two were 
made, by the I t a l i a n Government i n 1931 and 193^, and the most 
recent was made by the United Nations i n 195^* The two I t a l i a n 
censuses were made on the bases of the administrative divisions 
during the I t a l i a n rule of Libya-. Garian, f o r instance, was 
including administratively both Kikla and Yefren. Therefore, 
the figures of 1931 snd 193^ gave Garian approximately 73,000 
people. This number i n fact i s regarded as inaccurate. Thus 
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these figures may be rejected as having l i t t l e v a l i d i t y to t h i s 
study. 
De Agostini found that the t o t a l population i n Garian i n 1917 
was 36,600, the d i s t r i b u t i o n between the six Mudiriyats being 
as follo\>rs:-
Mudirivat Population 
Beni Dand 7,200 
Beni Nser 
Beni Khalifa 5,250 
Al Guasem 7,600 
Al Asabaa 7,150 
Al Orban If,150 
Jews ^00 
Total 36,600 
However, the ax3curacy of thisccensus i s dubious. The count 
was made between 191^ and 1917 by administrative o f f i c e r s , that 
i s during the war and i n a period of general unrest i n T r i p o l i t a n i a 
Secondly, the indigenous population were suspicious of the census, 
rec a l l i n g that Turkish counts i n T r i p o l i t a n i a usually preceded 
taxation or conscription. Moreover, De Agostini seems to have 
had a propensity f o r round figures indicating rough estimates. 
Nevertheless, i t i s a useful means of comparing the population at 
the beginning of the I t a l i a n period with that of the present day. 
The 195^ census gives the following figures:-^^^ 
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Mudirivat Popu! 1ation Increase Persentag 
01., Dficrefise Inr.reflse 
1917 19?^ 1917-195^ Decrease. 
Beni Dand 7,, 200 7,685 If 8 5 f 6.3^ 
Beni Nser ^,950 3,865 - 1,085 - 26.5^ 0 
Beni Khalifa 5,250 3,73^ 1,516 - 30.1fi 
Al Guasem 7,600 6,70& - 892 - 13A^ 
Al Asabaa 7,150 6,912 238 3.5^ 
Al Orbah ^,150 5,232 1,082 \ 20,2% 
Jews ^00 
Totals 36,600 3^,136 _ 2,m - 100. Ofa 
A comparison between the figures shov;s a general decline in 
number of 2^%%%., This declin'e may be att r i b u t e d to three main 
causes, f i r s t of which were the wars of conquest and rebellion 
t l i a t lasted between I 9 I I and 1923 i n T r i p o l i t a n i a . The rebellion 
i n p a r t i c u l a r was suppressed with great severity. Secondly, 
migration was consideratle p a r t i c u l a r l y during the early I t a l i a n 
period and during the drought years. Moreover, I t a l i a n s 
expropriated the indigenous population of much of th e i r sowing 
and pasture zones. 
Age Structure 
Age structure i s p a r t i c u l a r l y important since i t shows the 
effects of population movement over a number of years as well as 
providing an indi c a t i o n of future population movement. I t i s 
p a r t i c u l a r l y important i n T r i p o l i t a n i a , where there are no 
accurate b i r t h or death rate s t a t i s t i c s . 
Most under-developed countries are at the primitive stage i n 
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population cycle that i s that age structure i s determined by high 
b i r t h and death rates. Most Middle Eastern countries are emerg-
ing i n t o the second or "early expansion" stage with declining 
death rates and high b i r t h rates.^""^ In such populations, i t 
i s normal to f i n d at least kOfo of the population under the age of 
15 with a very low percentage over 60 years^old. The older age 
groups often r e f l e c t the disorders which have been characteristic 
of these countries over the past 50 years. Another important 
feature i n Mediterranean states i s the difference between the 
age structure of r u r a l and urban areas on account of migration. 
To t h i s pattern, Libya i s no exception. T r i p o l i t a n i a i s 
reaching what Rostoif. termed the "tate-off" stage so that the f i r s t 
effects of f a l l i n g m o r t a l i t y are being f e l t i n the urban areas. 
30^ of Tr i p o l i t a n i a ' s population i s under 15 years of age. The 
proportion r i s i n g to kOfo i n the r u r a l areas but f a l l i n g to 33^ 
i n T r i p o l i . In T r i p o l i , however, 21^ of the t o t a l population 
and 22^ of the male population i s aged between 20 and 3O years 
compared with 12-15 i n the Jebel. 
Age Structure i n Garian (Fig. 26 shows the population of the 
Jebel Garian. 30^ of the population i s under l5 years of age. 
There are si g n i f i c a n t indentations i n the figure i n the age 
20-25, 30-3^+, ^5-^9, and 55-59* These indentations are t y p i c a l 
i n T r i p o l i t a n i a except that T r i p o l i shov/s i n the 2O-3O age group. 
These indentations may be related to the recent history of 
T r i p o l i t a n i a which i s summarised below. 
;iQ0O-]QIO. T r i p o l i t a n i a was a backward.province of the Ottoman 
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empire during t h i s time. The Port was struggling with i n t e r n a l 
dissensions i n the Balkans andwith;the time of the"young Turks'" 
movement. Unrest was produced i n T r i p o l i t a n i a by, on one hand, 
the growing weakness^ of Turks and on the other by the Government's 
attempts to impose increased taxation and conscription. As a 
r e s u l t , emigration to Tunisia developed. 
1910-1917 The I t a l i a n s invaded T r i p o l i t a n i a i n 19II ajad the 
Jebel had been conquered a year l a t e r . After 191^, the tribesmen 
revolted and drove the I t a l i a n to the coast. Anarchy prevailed 
i n the Jebel. 
1920-1925 During t l i i s period, the I t a l i a n s re-conquered 
T r i p o l i t a n i a . The tribesmen were class;ed as "rebels" so that 
the Fascist government and Ascari troops showed no mercy. At 
least 5,000 people from the Jebel died as a result. 
1925-19^5. In t h i s period, land was confiscated for I t a l i a n 
colonisation. The resultant disruption of the local economy 
meant that emigration grew rapidly. 
The age groups ^-5-^9 and55-59 were p a r t i c u l a r l y involved i n 
the early f i g h t i n g whilst the age group 30-3 -^ was born during the 
re-conquest. The indentation i n the 20-25 age groups i s a 
r e f l e c t i o n of the extensive nature of emigration from the Jebel 
which appears to be of a temporary nature since a more normal 
balance i s found i n the 25-30 age group. 
Sex Structure 
The r a t i o of males to females shows adverse balance. The 
sex r a t i o of the Jebel Garian shows an excess of males over 
females as follows:-
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POPULATION OF GARIAN. 195^ 
Mudirivat Both Sexes Males Females 
Beni Daud 7,6§^. V,078 3,607 
Beni Nser 3,865 2,003 1,862 
Beni K h a l i f a 3,73^ 1,876 1,858 
Al Guasem 6,70§ 3,382 3,326 
Al Asabaa 6,912 3,626 3,8a6 
Al Orban 5,232 2,696 2,536 
Totals 3^ ,i-3,6 17,661 16,m5 
Hov;ever, the accuracy of these figures may be called to question. 
In a p r i m i t i v e and Islamic society, discussion of the number of 
wives or daughters, which a man may have i s considered impolite 
and thus the actual number revealed to a census counter i s 
unli k e l y to be true. I t i s probable that the number of females 
i s greater than would appear i n the census and that the sex r a t i o 
i s less adverse towards the females than at f i r s t sight. 
Thus the average position i s something less than 1009 males 
per thousand females. This f i g u r e i s greater amongst the Berber 
settled peoples than the semi-nomadic groups. 
Level of fertil£tv. 
A rough measure of the f e r t i l i t y of the Libyan woman i s 
furnished by the r a t i o of children under f i v e years of age to 
women between 15-19 years old as enumerated i n both 1936 and 
195"+ Censuses. This r a t i o i s calculated at 683 children to 
1,000 women £n 1936 and 672 children to lr,!0O0 women i n 195^, 
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while the r a t i o f o r T r i p o l i t a n i a i n 195^ i s only 666 children 
to every 1,000 women. These figures suggest that Libyan 
women are r e l a t i v e l y f e r t i l e and consequently they imply a very 
high b i r t h rate of about 35-^0 per thousand population i n 1936. 
The crude b i r t h rate i n 195"+ f o r T r i p o l i t a n i a i s about 39 per 
thousand of population, although less than the rate of klfo for 
(12) 
the whole of Libya. 
This f a c t i s associated \d.th the high marriage i n Libya as 
a whole, because under Islamic law, i t i s possible for men to 
marry up to four wives and divorce may be simply obtained. The 
divorce rate i s high and probably has a great effect on the 
le v e l of f e r t i l i t y . Divorce i s i n fact the consequence of 
i n f e r t i l i t y , age and the unfortunate practice of bridegroom and 
bride meeting for the f i r s t time on the wedding day without any 
previous friendship betx\reen them. Polygamy i s not widely 
practised today, being r e s t r i c t e d to the older age groups and 
only among the wealthy people i n the Jebel. I t s percentage does 
not exceed whilst the percentage of males who are married 
to one wife i s about 95/^ * I n general polygamy i s going to 
disappear p a r t i c u l a r l y among the educated people. 
In the Jebel Garian marriage costs are very low, 
especially among the semi-nomadic people of both Al Asabaa and 
Al Orban, but the costs are s l i g h t l y higher among the settled 
people of Beni Daud, Beni Nser, Beni Khalifa and Al Guasem. 
Only about h% of the males and 2$ of the females are single 
after the age of f o r t y . The average age of marriage i n Garian 
vrould appear to be 25-30 f o r males and about 20 for females. 
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The season f o r marriage i s during the summer and autumn, when 
the people f i n i s h harvesting. Families tend to be large, when 
not too reduced by m o r t a l i t y , and include i n Garian about four 
children on the average. 
Level of m o r t a l i t y . 
There are no s t a t i s t i c s i n Libya on the number of b i r t h s , 
deaths and migration. I t i s only possible to indicate the 
position of T r i p o l i t a n i a and the Jebel Garian with reference to 
conditions elsewhere i n Tunisia, Algeria, Morocco and the >iLddle 
lEast..- I t i s estimated that the death rate i n Libya as a whole 
i s 35 per thousand. ^''"^^ I t must be noted that i n a p r i m i t i v e 
economy, the death rate i s always high, because knowledge of 
modern hygienicfflethods i s almost en t i r e l y absent. Moreover, 
the water conditions which comes mainly from the p r i m i t i v e 
cisterns are thus not very good and clean as i n T r i p o l i or 
Garian town. This phenomenon i s found i n Beni Daud, Beni Nser, 
Beni K h a l i f a , Al Guasem and Al Asabaa where the fresh v/ater i s 
l i m i t e d and does not s u f f i c e the requirements of the native 
population. In addition, the poor food which does not contain 
either r i c h protein or fresh vegetables has. greatly influenced 
the health conditions of the people. Moreover, infant 
m o r t a l i t y i s also high due to lack of milk and adequate infant 
food. Diseases such as Pulmonary Tuberculosis cause high 
death rates i n the region which mainly resulted from poor food 
and the type of settlement (mainly troglodyte dwellings) which 
have no f a c i l i t i e s as f o r instance, windows, bathrooms and 
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modern kitchens. 
D.. DISTRIBUTION AITO DENSITY (See Fig. 2? ) . 
Beni Daud i s the largest and most populous area; i n Garian. 
I t has a population of 7,685, and the population density of the 
Mudiriyat i s 50 persons per sq. kilometre. The reason for t h i s 
high density i s not only that i t i s the most f e r t i l e area i n 
the Jebel but i t also contains Garian town, the chief marketing 
and route centre of the Jebel. However, the bplk cif the 
population i s concentrated i n the eastern zones as the west with 
i t s rugged and denuded h i l l s i s unfavourable for extensive 
c u l t i v a t i o n . The Jefaran zone of this- Mudiriyat, Gattis, i s 
settled by semi-nomadic Arab t r i b e s . 
Al Asabaa with a population of 6,912 i n 195^ i s the 
Mudiriyat with the second largest population. The population 
i s t o t a l l y composed of wandering pastoralists, who show a decline 
i n number of about 250 since 1917 f o r the reasons outlined above. 
The population density of Al Asabaa i s two persons per sq. km. 
This density i n fa c t i s very low compared with the other 
Mudiriyats. Most of the peoples are concentrated i n a small 
section i n the north of i t . In addition, there are two Arabised 
Berberngroups who are solely r e s t r i c t e d to the oases of Rabta 
a l Garbia and Rabta a l Shargia. 
Al Guasem has suffered a decline i n population of nearly 
900 people since 1917 to the present level of ,^70"8. Within 
the Mudiriyat, the actual d i s t r i b u t i o n i s depending on morphology 
i n r e l a t i o n to soi l s and water supply. Thus, i n the southern 
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p a r t , t h e r e are seven t r i b e s . . Here, a number of large wadi 
depressions f a c i l i t a t e c e r e a l , vegetables and t r e e c u l t i v a t i o n 
w h i l s t i n the western p a r t s the a r i d rocky h i l l s l i m i t f e r t i l i t y . 
Thus high population d e n s i t i e s (30 persons f o r each sq. km.) 
are found i n the f l a t zones, w h i l s t i n the accidented areas, 
density i s very low. 
The p o p u l a t i o n of A l Orban i s about 5?3^0 showing an 
increase o f 8^ 0 people since 1917• Therefore, the i ^ d i r i y a t 
A l Orban i s considered the second one whose population increased. 
This may be assigned t o the remoteness of t h i s zone from the 
main area of I t a l i a n a c t i v i t y , a f a c t o r which may have encouraged 
immigration during the I t a l i a n period. 
The d e c l i n e i n the population of Beni Nser t o the present 
f i g u r e o f 3,555 i s about 1,085 since 1917- ^ h i s i s due t o the 
normal m i g r a t i o n f a c t o r s of the Jebel supplemented by the greater 
a r i d i t y o f t h i s area. Also, the I t a l i a n s confiscated land i n 
t h i s zone, thus robbing the indigenous peoples of t h e i r means 
of l i v e l i h o o d . Population i s concentrated i n the eastern part 
of the M u d i r i y a t , w h i l s t the western zone w i t h ragged bare h i l l s , 
dry wadis and only l i m i t e d areas of a g r i c u l t u r e i s sparsely 
populated, about 18 persons per sq. km. 
This western zone i s the homeland of four t r i b e s , the Bu 
Ayyad, the A l Yaafehib, the.Zaviet Abd A l Mlack and the Dannun, 
who c u l t i v a t e on the minor terraces i n the la r g e r wadis. Decline 
i n number has not been great among t h i s group, due probably t o 
the f a c t t h a t I t a l i a n s found the land unfavourable f o r 
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colonissFtion. , However, there has been no increase i n 
population as i n BeniaKse^y because of the low volume of water 
i s s u i n g from the springs, and the i r r i g a t i o n methods employed 
which do not favour extension of the c u l t i v a t e d area. 
The population of the ^ ^udi^iyat Beni K h a l i f a i n 195^ was 
3,73^ shov/ing a t o t a l d e cline since 1917 of l,5l6, due t o the 
reasons already o u t l i n e d . The most f e r t i l e areas such as the 
Wadi a l Taf f a h and the Wadi a l Njusat are the most densely 
populated. '^he western zone of the area- i s sparsely populated 
due t o the existence o f bare h i l l s and dry wadis. However, 
the whole po p u l a t i o n of the Mudiriyat i s concentrated i n a 
small s e c t i o n of the area, w h i l s t the r e s t i s l a r g e l y deserted. 
The p o p u l a t i o n density of the Beni K h a l i f a i s I6 persons per 
sq. km. 
MIGRATION 
I n i t i a l l y , a d i f f e r e n t i a t i o n between the p a s t o r a l migrations 
of semi-nomads and emigration from the Jebel Garian must be made. 
Here, the concern i s w i t h the l a t t e r though i n f a c t i t i s much 
inf l u e n c e d by the former. Four periods of migration from the 
Jebel may be recognised. 
1. 1900-191^. Considerable m i g r a t i o n from the Jebel occurred i n 
t h i s p e r i o d as the r e s u l t of Turkish demands f o r troops. I t 
was mainly d i r e c t e d towards Tunisia but no s t a t i s t i c s are 
a v a i l a b l e to enable one t o determine volume. 
2. 191^-192^. The I t a l i a n conquest r e s u l t e d not only i n great 
loss o f l i f e among the indigenous population but also i n 
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punishment i n v o l v i n g loss of land and water r i g h t s . Further 
re s i s t a n c e t o the I t a l i a n s was maintained from bases f i r s t i n 
the Ghibla then Cyremiegawith eventual withdrawal to Egypt and 
Tunisia. Of these, many s e t t l e d permanently i n Tunisia 
p a r t i c u l a r l y some groups from the I'hdiriyats Beni Daud, Beni 
Nser, who l o s t t h e i r lands, but some groups of the Mudiriyat a l 
Guasem, e s p e c i a l l y from Egypt, retiliimed a f t e r the war. I n 
a d d i t i o n , some t r i b e s from b o t ^ M3diriyats ^ Orban and A l 
Asabaa migrated to the deep Ghibla. 
3. 192^ - Present day. There has been considerable m i g r a t i o n 
to T r i p o l i i n search o f v/ork during these years. Some of t h i s 
m i g r a t i o n has been permanent but i t has been mainly o f a 
temporary nature. There are s t i l l a lar g e number of people 
leaving the Jebel t e m p o r a r i l y e i t h e r f o r the autumn harvest i n 
the c o a s t a l p l a n t a t i o n s or i n search of work i n T r i p o l i during 
the summer months. This m i g r a t i o n occurs on a large scale 
from the s e t t l e d and semi-nomadic peoples o f the Jebel. 
l+. Drought years. There were several droughts i n the years 
1927, 1935, 19^0 and 19^7' This r e s u l t e d i n large numbers 
lea v i n g Garian t e m p o r a r i l y and seeking work e i t h e r i n T r i p o l i , 
Benghazi or i n Tunisia. 
A considerable bulk of t h i s emigration has be.en o f a 
permanent nature and thus has adversely a f f e c t e d the n a t u r a l 
increase.. Temporary m i g r a t i o n i s , however, of greater 
importance n u m e r i c a l l y and most f a m i l i e s seem t o have at l e a s t 
two members working i n the coastal towns. 
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Moreover, of the I t a l i a n s e t t l e r s who came t o the Jebel 
Garian i n I933 i n order t o colonise the lands over the mountain, 
only 10% now remain, the r e s t having e i t h e r returned to I t a l y 
• or migrated t o the coast. 
\ FUTURE POPULATION. 
I t i s d i f f i c u l t t o prognosticate on the f u t u r e of the 
Garian pop u l a t i o n . Increasing knowledge of basic hygiene, 
greater medical f a c i l i t i e s and chil d - c a r e may be expected w i t h i n 
the next fev; years. This may w e l l lead t o a f a l l i n death 
r a t e s and p o s s i b l y t o greater m i g r a t i o n . At the moment, i t may 
be said t h a t marriage r a t e s r i s e and f a l l according t o r a i n f a l l . 
R a i n f a l l determines the success of crops; i n good years the 
marriage r a t e i s high, and the reverse i n drought years. 
The s i t u a t i o n may be a l t e r e d by increasing the area under 
a g r i c u l t u r a l production and by adopting the techniques so 
suc c e s s f u l l y employed by the I t a l i a n s at Ti g r i n n a . This would 
mean greater s e d e n t a r i s a t i o n o f the population w i t h a trend 
away from pastoralism. This i s the only s o l u t i o n f o r the 
Jebel Garian and w i l l not only help t o r a i s e population numbers 
but also provide them w i t h a ^ v e l i h o o d . 
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CHAPTER X I I I 
SETTLEMENT 
EVOLUTION OF THE SETTLEMENT 
The p a t t e r n of settlement i n the Jebel Garian i s unique as 
f a r as t h e r e s t of the escarpment i s concerned. The in h a b i t a n t s 
of Garian have specia l r a c i a l and c u l t u r a l features t h a t d i s t i n g -
u i s h them from the i n h a b i t a n t s of the Jebel Nefusa and the Jebel 
Tarhuna. These d i f f e r e n c e s are r e f l e c t e d i n the settlement 
p a t t e r n . 
The ancient p a t t e r n of settlement d i f f e r e d from t h a t of the 
present day. The ancient v i l l a g e s are found i n the southern 
p a r t s of the Mudiriyat A l Guasem and i n the ^ ^ d i r i y a t s Beni Nser 
and Beni K h a l i f a . I n these areas, the v i l l a g e s are s i t e d e i t h e r 
on h i l l tops or on the upper slopes of the wadis. Msufin, Usaden, 
Cleba, Slahat and Sadrura are examples of the f i r s t type w h i l s t 
examples of the l a t t e r i nclude Bu Ayyad, Dannum and Yaaghib. 
Today, many of the v i l l a g e s are uninhabited but people s t i l l 
l i v e i n a few of the v i l l a g e s , notably Slahat, Msufin, Usaden, 
Ghebaa^ and Cleba. 
These v i l l a g e s were obviously s i t e d i n r e l a t i o n to defence. 
Despite the f a c t t h a t stone b u i l t houses were expensive t o 
con s t r u c t , t h e population selected these s i t e s i n remote areas 
to avert the a t t e n t i o n of marauding nomads. The Berbers are 
also proud of t h e i r ovm special language and t r a d i t i o n s and thus 
wished t o l i v e i n i s o l a t i o n . 
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A second type of settlement w i t h ancient o r i g i n s i s found i n 
the Wadis e l Arbaa and Gan. Defence against f e r i a l and human 
marauders i s again important i n t h e i r l o c a t i o n w h i l s t good 
a g r i c u l t u r a l land was a v a i l a b l e i n the wadi beds. 
Other ancient v i l l a g e s are r e l a t e d t o the Roman and l a t e r 
Romano-Berber settlement. The only s i g n i f i c a n t Roman settlements 
were found i n both Msufin and A l Asabaa. Goodchild^"''^ has found 
i n t h i s ancient v i l l a g e numerous fragments of C h r i s t i a n i n s c r i p t -
ions of the f o u r t h century A.D., i n which the "opulence", 
"abundance'? and p r o s p e r i t y of God were praised. He also 
discovered i n Msufin numerous Roman o l i v e presses. I n A l Asabaa, 
Haynes^^^ stated t h a t the Romans had b u i l t a church i n 211-217 A.D 
which i s s i t u a t e d now about three kilometres north-west of the 
Mudi r i y a t of A l Asabaa- and one k i l o m e t r e south of Ras e l Wadi. 
The s i t e i s on high ground overlooking the Jebel escarpment and 
there i s also a f o r t i f i e d farm less than a kilometre away t o the 
east. I n a d d i t i o n , there are many Roman remains found i n Wadi 
Crema and B i r Cur i n A l Orban and Slahat.^^^ 
However, each ancient Jebel v i l l a g e surrounds a c e n t r a l Gasr 
or f o r t which has'-been very important f o r defence of the i n h a b i t -
ants of the v i l l a g e . I'bst of these f o r t s have so f a r been 
s i g n i f i c a n t f o r the Jebel Berber, and Slahat i s the only exception 
which l o s t i t s v a l i d i t y since the Arab t r i b e s occupied i t and 
abandoned the f u n c t i o n of the Gasr. They were a t t r a c t e d by the 
existence of a good water supply near the surface and a generous 
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number o f date palms i n the v i c i n i t y . Though the Arab t r i b e s do 
not g e n e r a l l y tend t o s e t t l e i n one place permanently, they found 
themselves o b l i g e d t o s e t t l e near the oases i n order to c u l t i v a t e 
the s u i t a b l e lands f o r a g r i c u l t u r e and obtain t h e i r requirements 
of water f o r home consumption. Thus Slahat was the only Berber 
v i l l a g e which has been conquered by the Arabs i n A l Guasem and 
represents a good example o f the in f l u e n c e o f the f o r e i g n invasion 
i n the Jebel, and t h e i r attempts t o mix w i t h the Berber t r i b e s . 
There were many geographical f a c t o r s which encouraged the advance 
of the Arab elements towards the Jebel. The most important one 
i s the Wadi Gan. By t h i s wadi, the Arabs entered Garian and 
occupied Slahat. Some other Arab elements came from Bu Gheilan 
and spread over the whole of A l Guasem, though they tended t o 
s e t t l e permanently i n Kmashat and Wadi Nakhle, where water supply 
e x i s t s near the surface. 
The r e s t of the ancient v i l l a g e s of the Jebel Garian remained 
away from the i n f l u e n c e of the Arab invasion. So, the in h a b i t a n t s 
r e t a i n e d t h e i r own t r a d i t i o n s and type of settlement, because the 
f u n c t i o n of Arab r u l e was a-dministrative more than c u l t u r a l , and 
int e r m a r r i a g e was not general. This case i n f a c t was dominant i n 
the whole of the T r i p o l i t a n i a n escarpment, but changed l a t e r during 
the Fatimate r u l e of Libya. Under t h e i r regime, many Arab t r i b e s 
(1+) 
came t o Libya i n the 11th century A.D. and spread through i t . 
Among them were the Beni H i l a l and Beni Suleim who came up over 
the escarpment and occupied some parts of the Jebel Garian. Some 
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of them s e t t l e d permanently and engaged i n the c u l t i v a t i o n of cer-
eals and a r b o r i c u l t u r e i n Wadi Nakhle where the underground water 
resources are a v a i l a b l e , but the m a j o r i t y of the Arab elements 
maintained t h e i r own o l d t r a d i t i o n s . They favoured t h e i r own 
former l i f e , namely, p r a c t i s i n g s h i f t i n g c u l t i v a t i o n and p a s t o r a l 
a c t i v i t y . Those t r i b e s spread i n t o the whole eastern and western 
p a r t s of t h e Jebel. The Beni H i l a l s e t t l e d i n A l Orban and the 
Beni Suleim occupied the plateau of Al Asabaa. These t r i b a l 
areas were favourable zones t o the Arabs since the surfaces of 
land and the c l i m a t i c c o n d i t i o n s are t o some extent s i m i l a r to 
t h e i r o r i g i n a l home i n the Arabian Peninsula. Thus the incoming 
elements have not a f f e c t e d the settlement p a t t e r n prevalent i n 
the Jebel. On the contrary, the Berbers were very suspicious 
of the Arabs and always avoided intermarriage v/ith them, and kept 
away i n t h e i r i s o l a t i o n . 
During the Turkish r u l e of Libya, no development took place 
i n the settlement of the region. Disturbances and anarchy 
increased and many clashes occurred between the sedentary Berbers 
and the Arab nomads e s p e c i a l l y during the years of drought when 
there was lack of food supplies. At the end of the Turkish r u l e , 
s e c u r i t y was found t o some extent and as a r e s u l t of t h i s , some 
Berbers f a m i l i e s l e f t the main v i l l a g e s t o s e t t l e near t h e i r own 
c u l t i v a t e d land i n t r o g l o d y t e dwellings. ^ h i s movement increased 
i n scale during the I t a l i a n occupation which encouraged the people 
t o s e t t l e outside the ancient v i l l a g e s without f e e l i n g any 
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i n s e c u r i t y . Hence, the I t a l i a n a d m i n i s t r a t i o n has a f f e c t e d 
considerably the m i g r a t i o n o f the v i l l a g e r s away from t h e i r 
ancient homes to the t r o g l o d y t e centres and the migration increased 
so r a p i d l y t h a t some v i l l a g e s were completely vacated by t h e i r 
i n h a b i t a n t s , as f o r instance, Tbadut, Magarba, etc. Even the 
smaller indigenous groups who were^ accustomed t o l i v e on the 
slopes of the wadis, migrated t o s e t t l e i n dispersed t r o g l o d y t e 
v i l l a g e s , i . e . Dannum and Yaaghib. Generally speaking, t h i s 
movement of the v i l l a g e r s from the summits of the h i l l s t o p l a i n s 
represents &• very s i g n i f i c a n t break w i t h t r a d i t i o n . I n s p i t e 
of t h a t , the t r i b a l system remained the same. However, s h i f t i n g 
to t h i s s o r t of d w e l l i n g i s not progress but rather regression 
since the ancient houses were more c i v i l i z e d . 
SETTLEMENT MORPHOLOGY ' 
The settlement morphology i n the Jebel Garian i s of basic 
i n t e r e s t t o the geographer, and may be c l a s s i f i e d i n t o three types: 
ancient v i l l a g e s , t r o g l o d y t e dwellings and modern I t a l i a n s e t t l e -
ments « ( F i g . 28). 
Ancient v i l l a g e s vary from small t o large u n i t s , according 
to the geographical p o s i t i o n and the o r i g i n of the i n h a b i t a n t s . 
Both the v i l l a g e s which are s i t u a t e d on rocky summits of limestone 
h i l l s and those found on the slopes of wadis consist of groups 
of houses. Most of these summit v i l l a g e s have a w e l l developed 
morphology aligned along the main through road, w h i l s t others on 
the wadi slopes contain only a fev/ haphazardly s i t e d houses. 
The h i l l - t o p v i l l a g e s as a whole tend t o be s i t e d overlooking a 
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small t r i b u t a r y of a main wadi, as f o r instance at Cleba, Msufin, 
Ghebbaa and Slahat. The secondary v i l l a g e type i s exemplified 
i n the settlements at Bu Ayyad, Dannum and Yaaghib, where the only 
common denominator i s the amorphous and immature morphology, 
(a) The b i g ancient v i l l a g e s include Ghebbaa, Usaden, Cleba 
and Slatiat ( P l ate 12). I'he settlement morphology of those 
v i l l a g e s i s almost i d e n t i c a l , w i t h the v i l l a g e centre s i t u a t e d on 
the top of a rocky h i l l and w i t h the houses spreading down the h i l l 
sides. The houses are b u i l t close together, but there are many 
small a l l e y s p e n e t r a t i n g the v i l l a g e from the main through road 
which g e n e r a l l y traverses the v i l l a g e p a r a l l e l t o the t r i b u t a r y 
of the wadi. Every house contains f o u r rooms, one kit c h e n and 
a co u r t - y a r d . The area o f each room i s very small. One f a m i l y 
i n many cases s e t t l e s i n one room, and thus as many as four 
f a m i l i e s share one house only. No san i t a r y f a c i l i t i e s are 
a v a i l a b l e . There are many shops which u s u a l l y l i e a d j o i n i n g 
the main road, s e l l i n g food s t u f f s and ac t i n g as cafes. The 
market i s s i t u a t e d away from the b u i l t houses. Formerly, each 
v i l l a g e had a sp e c i a l i z e d market, but now the o f f i c i a l market of 
a l l v i l l a g e s e x i s t s i n the a d m i n i s t r a t i v e centre of the J'hdiriyat, 
or Garian town. Moreover, each villagelhas a c a s t l e (Gasr) 
which i s u s u a l l y s i t u a t e d on the highest p o i n t i n the v i l l a g e , 
and whose f u n c t i o n was the defence of the in h a b i t a n t s of the 
v i l l a g e i n case of danger (Plate I3). 
The m a t e r i a l s f o r b u i l d i n g consist mainly of limestone, which 
i s a v a i l a b l e everywhere i n the Jebel. Besides limestone, gypsum 
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i s regarded as an e s s e n t i a l m a t e r i a l of c o n s t r u c t i o n , being a v a i l -
able i n good q u a n t i t i e s i n B i r e l Gnem and Mizda; i n other words, 
i t was imported from outside the region. The construction of 
houses was a d i f f i c u l t task, because of lack o f specialised labour. 
A l l neighbours must help w i t h c o n s t r u c t i o n i f anyone, wants to 
b u i l d a house f o r himself. Thereiis no pre-arranged plan f o r 
each house. Some courtyards are square w h i l s t others are r e c t -
angular, but both are so t h a t the women can move about f r e e l y but 
unobserved. Generally speaking, the c h a r a c t e r i s t i c s of those 
ancient v i l l a g e s are t y p i c a l of the Turkish s t y l e of b u i l d i n g . 
Each v i l l a g e has one or two mosques b u i l t i n the orthodox p a t t e r n 
of Muslim a r c h i t e c t u r e . F i n a l l y , the development of the ancient 
v i l l a g e s has now stopped, due to increasing numbers of people 
m i g r a t i n g from h i l l - t o p t o p l a i n . The v i l l a g e almost shows a 
d a i l y decrease i n p o p u l a t i o n , and a l o t of houses are f a l l i n g i n t o 
r u i n . Nevertheless, there remains s t i l l , w i t h i n each v i l l a g e , a 
nucleus of w e l l preserved dwellings belonging to the established 
Mudiriyan hierarchy. 
(b) The morphology of the small ancient v i l l a g e s i s v a r i a b l e . 
Most o f them e x i s t , f o r example, i n Mudiriyat Beni K h a l i f a , 
Shamsa, Beni Uzir., Magarba and Tbadut (Plate 1^). Those v i l l a g e s 
are s i t u a t e d on high land, on mainly limestone rocks. Most of the 
dwellings of those v i l l a g e s are i n r u i n s and t h e i r i n h a b i t a n t s 
have migrated t o the p l a i n s t o s e t t l e permanently i n troglodyt£c 
dw e l l i n g s . This k i n d of v i l l a g e has no p a r t i c u l a r morphological 
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form and g e n e r a l l y they are merely a group of houses s i t u a t e d on 
any rocky h i l l . This may i n d i c a t e t h a t the o l d Libyan Berbers 
were s e t t l e d sparsely i n many v i l l a g e s i n the area. On the other 
hand, the v i l l a g e s which e x i s t on the slopes of wadis s t i l l r e t a i n 
t h e i r o l d s t y l e of b u i l d i n g as f o r instance at Hojra and Bu Ayyad 
both i n Wadi Torshin. The v i l l a g e s as a whole do not bear any 
d e f i n i t e shape, Hojra c o n s i s t i n g of a few houses on a minor 
t e r r a c e of the wadi, and Bu Ayyad comprises several houses 
scattered sparsely on the slope o f t t e w a d i . The number of 
i n h a b i t a n t s i n t h i s wadi i s very l i m i t e d , because the construction 
of houses i s very c o s t l y , and t r a n s p o r t a t i o n of b u i l d i n g m a t e r i a l s 
i s q u i t e d i f f i c u l t , since the slopes of the Torshin are very steep. 
There i s n e i t h e r mosque nor school i n Hojra and Bu Ayyad (Plate 15)< 
I n a d d i t i o n to the two v i l l a g e s which have been considered, 
there i s another i n t e r e s t i n g v i l l a g e i n Wadi e l Arbaa known as 
Yaaghib. This o l d v i l l a g e i s now also ruined and most of i t s 
i n h a b i t a n t s have migrated t o s e t t l e i n t r o g l o d y t i c dwellings. 
The second major type of settlement i n the Jebel Garian i s 
the t r o g l o d y t i c v i l l a g e . This s o r t of dwelling i s the dominant 
f e a t u r e of the present settlement of the Garian area, and i s 
increasing r a p i d l y i n importance as the ancient h i l l - t o p v i l l a g e s 
d e c l i n e . The movement from the h i l l - t o p t o the p l a i n s t a r t e d 
at the end of l a s t century and subsequently increased on a large 
scale during the I t a l i a n and B r i t i s h occupations of Libya. This 
t r e n d r e f l e c t s many economic and p o l i t i c a l aspects of the Jebel 
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Garian. The economic aspect appears i n lack of the c a p i t a l t o 
b u i l d and maintain houses which cost a l o t of money, and the lack 
of an organised labour supply. The l o c a l people found t h a t 
digging a t r o g l o d y t i c house was cheaper than b u i l d i n g a house 
above ground. Moreover, the t r o g l o d y t i c houses generally are 
warm i n the w i n t e r and cool i n the summer. 
The new Garian t r o g l o d y t i c settlement has no c h a r a c t e r i s t i c 
form above ground. I t i s possible t o d i v i d e t r o g l o d y t i c v i l l a g e s 
i n t o two types: h o r i z o n t a l and v e r t i c a l . The f i r s t one i s more 
p r i m i t i v e , because i t i s b u i l t I n t o the rocky sides of c l i f f s . 
( P l a t e 16). I t consists u s u a l l y of one or two rooms and a very 
small k i t c h e n . I n f r o n t of the rooms, there i s a courtyard open 
to the sky. This sort of cave dwelling i s common among the poor 
people, f o r instance of Slahat, Marwan, Yaaghib and i n i-mdiriyat 
Asabaa and t h e i r number i s 550. The l a t t e r are considered as 
semi-nomads as they do not a c t u a l l y s e t t l e permanently i n one place. 
This type e x i s t s also i n A l Orban. 
The second k i n d of t r o g l o d y t i c settlement i s very important, 
because i t i s found on a large scale i n the whole Jebel Garian. 
Their t o t a l number i s 6,2^2. This s t y l e of cave dwelling i s 
i d e n t i c a l i n a l l the f o u r Mudiriyats of Guasem, Beni DaHd, Beni 
Nser and Beni K h a l i f a . ' The t r o g l o d y t e house i s generally 
i n the form of a very large excavation i n the clay beds, u s u a l l y 
50 f e e t square, comprising f o u r rooms and a small k i t c h e n (Plate 17). 
The size of each room d i f f e r s from one house to another, and takes 
' ^ ' ^ ^ T ^ ' R O G L O D Y T E D W E L L I N G 
P L A N 
C O U R T Y A R D 
A . B C . D . : R O O M S : K I T C H E N : G s S T O R E 
P R O F I L E 
i g M E T R E S 
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the form of an excaFvation i n the clay formation. (Fig. 29). 
There are no windows, but the wa l l s are white-washed. The 
courtyard f r e q u e n t l y measures 36 sq. metres i n area, i s open to 
the sky and surrounded by many entrances to the rooms. The 
a c t u a l " f r o n t door" of the underground houses i s some distance 
away at the top up a long series of steps. The fu r n i s h i n g s 
consist u s u a l l y of rugs, carpets and some l o c a l p l a t e s . Outside 
of every t r o g l o d y t i c dwelling there i s the "Hosh" v/hich i s 
ge n e r a l l y a square w a l l up t o two metres high surrounding the 
entrance of the t r o g l o d y t i c house. I n one corner of the "Hosh", 
there i s a room (Marboa) which i s a reception place f o r v i s i t o r s 
and guests. Both the "Hosh" and the Marboa are 3 general fe a t u r e 
i n t r o g l o d y t i c houses. 
Roads and s t r e e t s i n the t r o g l o d y t i c v i l l a g e tend to f o l l o w 
no clear p a t t e r n . I n other words, there.is sometimes a public road, 
but i t ends by disappearing i n t o a maze of small tracks which are 
the main communication w i t h i n the v i l l a g e . There are i n f a c t no 
o v e r a l l common c h a r a c t e r i s t i c s t o t h i s network of communications. 
They are u s u a l l y narrow and a great obstacle t o modern means of 
t r a n s p o r t a t i o n , except landrovers and other specialised vehicles. 
Some of them were enlarged by the I t a l i a n a d m i n i s t r a t i o n i n order 
to provide access- f o r the I t a l i a n farmers t o t h e i r lands. Those 
t r a c k s are nov/ secondary roads which lead t o the a g r i c u l t u r a l areas 
i n both Beni Daad and Beni Nser. The tracks which d i d not i n t e r e s t 
the I t a l i a n s e t t l e r s were neglected. This type of minor t r a c k 
-156-
e x i s t s on a large scale i n a l l the t r o g l o d y t i c areas. Sometimes, 
quarrels occur about o\iniership of t r a c k s , since some farmers plough 
them up f o r cereal c u l t i v a t i o n and impede access. Hence, the 
tr a c k s change d i r e c t i o n every year e s p e c i a l l y i n A l Guasem, Beni 
Nser and Beni K h a l i f a . 
THE MODERN ITALIM SETTLEMTS 
The area of study covered i n t h i s survey of the morphology 
of the I t a l i a n settlements includes Tigrinna V i l l a g e and a l l farm-
houses occupied by I t a l i a n s i n the two Mudiriyats of Beni Dgnd and 
Beni Nser. 
(a) g j g r i n n a V i l l a g e This v i l l a g e can be regarded as a good 
example of the modern type of I t a l i a n settlement (Plate 18). 
T i g r i n n a at the present day, s t i l l has the es s e n t i a l f u n c t i o n of 
an a g r i c u l t u r a l centre, even though the Azienda TbbaCchi J t a l i a h a 
d i d not complete the planning of the v i l l a g e due to the beginning 
of World War I I . T i g r i n n a v i l l a g e i s i n the centre of an 
a g r i c u l t u r a l area, d i r e c t l y south of Garian. The main purpose 
behind the establishment of t h i s v i l l a g e i n 1933 was t o ansxrer the 
needs of the I t a l i a n c o l o n i s t farmers. The v i l l a g e i s small and 
simple, v/ith only one main road (west to east) d i v i d i n g the v i l l a g e 
i n t o two parts*, the upper h a l f overlooks the northern a g r i c u l t u r a l 
area, and the lower h a l f overlooks the southern. Within the 
v i l l a g e i t s e l f are several houses which belong to the Azienda 
TobacChi It'a l i a n a (Plate 19) , a school, a church, a modern o l i v e 
press and the o f f i c e s of the I"b d i r i y a t Beni Nser . On the 
o u t s k i r t s of the v i l l a g e there are a multitude of p r i v a t e l y owned 
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cafes, and farmhouses. 
Planning development by the I t a l i a n Agency was terminated by 
the war, and since t h a t date, no f u r t h e r construction has been 
c a r r i e d o u t . 
(b( Farmhouses 
The b u i l d i n g of farmhouses by the A.T.I, i n the Hudiriyats 
Beni Daiad and Beni Nser was s t a r t e d i n 1933 and ended i n 1939, 
when 356 farm houses had been completed^*^^ Their d i s t r i b u t i o n 
i s as f o l l o w s : -
200 farmhouses i n Beni Dand 
1^6 farmhouses i n Beni Nser 
Each o f the houses contains three rooms, a k i t c h e n etc., 
and i s s i t u a t e d i n c u l t i v a t e d two or three hectares of land 
( P l a t e 20).. From the farmers' point of view, the houses are 
convenient-for his needs, f o r the rooms are la r g e , and water and 
e l e c t r i c i t y are a v a i l a b l e i n each house. An annex to the farm 
b u i l d i n g has been constructed at the rear of every farmhouse, 
which can be used f o r s t a l l i n g the animals and s t o r i n g forage. 
A.T.I, constructed a c i s t e r n of 200 cu, m. capacity f o r each 
house, which c o l l e c t s the water which drains from the roof during 
the i n f r e q u e n t downpours. 
Though the farmhouses which the I t a l i a n c o l o n i s t s occupied 
were uniform i n every way, they were w e l l adapted t o the environ-
ment, and were reasonably cheap t o b u i l d . The geographical 
d i s t r i b u t i o n of the A.T.I, farmhouses i s mainly confined t o the 
eastern p a r t of the Jebel Garian i n the Mudiriyats of Beni Daad 
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and Beni Nser, though most of the s e t t l e r s ' houses are concentrated 
i n the former Mudiriyats, where there are about 356 of them. The 
lay^-tDUt of the estate does not f o l l o w any s t r i c t geometrical 
p a t t e r n , and the houses are scattered i n p a i r s across the t e r r a i n 
where they provide the best access t o the a g r i c u l t u r a l area 
attached t o them. Generally, the houses comprising any pair 
i n t h i s estate are close together, and give l i v i n g accommodation 
f o r two f a m i l i e s (See f i g . 3^ )«-
The A.T.I, constructed a complete net of roads between Tig-
r i n n a v i l l a g e and Gariah town, and completed three main roads to 
l i n k the farmhouses on the estate. The most important road 
crosses the land of the Tegassat t r i b e and connects w i t h the 
main Tigrinna-Garian road, w i t h various extensions t o other areas 
i n the Mudiriyats of Beni Dand and Beni Nser. A second 
important road o r i g i n a t e s t o the west of Tigrinna on the Garian-
Yefren road, and comes t o an end t o the east of the Kammun t r i b a l 
area. I n a d d i t i o n , there i s another major road, which connects 
T i g r i n n a w i t h the southern I t a l i a n settlement i n Maad. 
Generally speaking, the roads serving the area are good, 
being w e l l maintained, and make accessible a l l the a g r i c u l t u r a l 
t e r r a i n . 
RURAL SETTLEI'iENT PATTERN 
B y f a r the greater part of the population i n the Jebel 
Garian i s r u r a l , hence any survey of the r u r a l settlement of the 
area must be considered i n terms of the Jebel as a whole. I t 
i s possible to c l a s s i f y the i n h a b i t a n t s of the r u r a l d i s t r i c t s 
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i n t o two categories; the s e t t l e d population; the semi-nomads. 
The f i r s t category includes the four Mudiriyats of Beni Baud, 
Beni Nser, Guasem and Beni K h a l i f a , w h i l s t the second i s made up 
of the Mudir i y a t s of A l Asabaa and A l Orban.. Of the i n h a b i t a n t s 
of the Jebel Garian, some 6k% are sedentary, w i t h the t o t a l 
p o pulation of the four Mudiriyats comprising some 2^,689 of the 
s e t t l e d t r i b e s of the d i s t r i c t . For the purposes of t h i s study, 
an i n d i v i d u a l survey of the s e t t l e d i n h a b i t a n t s of each Mudiriyat 
w i l l be undertaken, t o give a" more d e t a i l e d p i c t u r e of the geo-
g r a p h i c a l background t o t h i s aspect t>$ settlement i n the Jebel 
Garian. 
(a) SEDENTARY PEOPLES 
1. M u d i r i y a t A l Guasem 
Mudiriy a t A l Guasem occupies a very i n t e r e s t i n g area of the 
Jebel, v/hich i s 222 square kilometres extending from Wadi Gan i n 
the east, t o Wadi Bu Sheba i n the west, from the Jefaran p l a i n s 
i n the n o r t h t o the lands o f Beni Nser i n the south. The whole 
of the population of A l Guasem can be regarded as s e t t l e d , 
i n c l u d i n g a l l 15 t r i b e s which number 7,529 i n t o t a l . A g r i c u l t -
u r a l l y , the people of A l Guasem are dependent upon both arable 
and stock farming c a r r i e d on from a f i x e d d w e l ling. Though some 
of the t r i b e s are l i v i n g i n houses, as f o r instance the Lamamish, 
Kmashat and Sadrururs, the m a j o r i t y of the t r i b e s are s e t t l e d i n 
t r o g l o d y t i c v i l l a g e s . 
The t r o g l o d y t i c people are dependent upon a g r i c u l t u r a l 
p u r s u i t s , based mainly on cereals and supplementary crops of 
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o l i v e s , f i g s , almonds, grapes and vegetables. Where the v^ater 
t a b l e i s exceedingly deep, then i r r i g a t i o n i s necess^ary, w i t h 
vegetables as the main crop, and dates as a supplement. This 
i r r i g a t e d area, which includes the lands of Wadi e l Nakhle and 
Kmashat, i s a vast depression oasis i n the Jebel. The occupants 
of the oasis are mainly Arab elements who came up t o Garian a f t e r 
the 11th century and spread i n Mudiriyat.Al-.Guasem. Some of 
these peoples l i v e i n h i l l - t o p v i l l a g e s l i k e Sadruriis, and others 
are s e t t l e d i n the depression i t s e l f , as f o r instance, the Beni 
Mahanna and the Kmashat. O r i g i n a l l y these t r i b e s v/ere nomads, 
but have since s e t t l e d t o a sedentary a g r i c u l t u r a l l i f e . 
The bulk of the t r o g l o d y t e s aie:dependent upon small patches 
of dry-land a g r i c u l t u r e . Some of them i n f a c t u t i l i z e terraces 
on the wadi slopes, f o r example the Rahba who c u l t i v a t e the 
terr.aces which are found i n Wadi Rumman north-west of A l Guasem. 
Cereals and f r u i t t r e e s account f o r most of t h e i r production. 
A g r i c u l t u r a l land i s , however, i n s u f f i c i e n t f o r the needs of the 
t r i b e s , and there has been an o v e r - s p i l l i n t o the lands of the 
G a t t i s p l a i n , which i s held i n communal ownership, and which i s 
c u l t i v a t e d f o r cereals by the Jebel dwellers, who move temporarily 
to the area. This movement depends upon r a i n f a l l , but generally 
i t occurs from the beginning of November t i l l the middle of 
December. The men do not stay away from t h e i r permanent dwellings 
but r e t u r n t o the Jebel immediately the sowing i s complete, i n 
order t o be back i n t h e i r lands f o r the harvesting of the o l i v e 
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crop. Return to G a t t i s i s merely t o harvest the crop and t o 
t r a n s p o r t i t back t o the Jebel,. a f t e r a break of about a month, 
u s u a l l y i n mid-May u n t i l the end of June. 
Pastoralism plays an important p a r t i n the l i v e s of the A l 
Gua-sem t r i b e s . However, t h i s leaning t o pastoralism in'no way 
im p l i e s a nomadic or semi-nomadic way of l i f e . The system of 
f l o c k movement r e l i e s on the t r a n s f e r of f l o c k s t o the keeping of 
p r o f e s s i o n a l shepherds r e s i d e n t i n the Jefara. The f l o c k s may 
stay i n the hands of the shepherd f o r a period, of a year or more, 
since t h e r e i s no o p p o r t u n i t y t o bring the animals i n t o the Jebel, 
unlessiWjD the Mudiriyats o f A l Orban and A l Asabaa. I n other 
M u d i r i y a t s , grazing land i s short, and l e g i s l a t i o n f o r b i d s the 
grazing of herds of goats and sheep. 
Rural settlement i n Mudiriyat A l Guasem i s concentrated i n 
the p l a i n areas of Bu Gheilan and as f a r as Slahat i n the south-
east. Wadi Guasem enclaved i n the Jebel f r o n t , i s a h i g h l y f e r t i l e 
area, and also supports a dense d i s t r i b u t i o n of population, w i t h 
correspondingly dense settlement. I n the p l a i n areas v/hich adjoin 
Kaf Tecut and Bu Gannush, settlement tends t o be sparsely scattered, 
w i t h only four t r i b e s s e t t l e d i n the r e s t r i c t e d area a v a i l a b l e f o r 
a g r i c u l t u r e , t o ' t h e west of the main road. 
2. M u d i r i y a t Beni Dand 
> 
M u d i r i y a t Beni Damd, an area of 153*2 sq. kilo m e t r e s , l i e s 
between the Wadi Bu Sheba t o the north-east and the Wadi Arbaa to 
the north-west. Northwards, Beni Daed extends i n t o the Jefara, 
w h i l s t t o the east, south and west the Mudiriyat Beni Nser 
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defines the extent of Beni Dand. 
Beni Da^d embraces twelve t r i b e s w i t h a t o t a l population of. 
7,685« The greater p a r t of the s e t t l e d population l i v e on the 
Jebel, almost e n t i r e l y i n t r o g l o d y t e - dwellings. Only the A r a i f a 
and Mtanin t r i b e s are semi-nomadic, l i v i n g i n t e n t s , scattered 
throughout G a t t i s i n the Jefara. 
An examination of the d i s t r i b u t i o n of sedentary i n h a b i t a n t s 
sho\^s t h a t , i n f a c t , they occupy only a small area of the Jebel. 
The settlements s t r e t c h from the south-east of Garian to\m i t s e l f , 
as f a r as the southern p a r t of the Menzel e l Hag Omran lands. 
(The distance from Garian to t h i s area i s only 5 k i l o m e t r e s ) . 
The ma-jority o f these settlements l i e on the p l a i n t h a t stretches 
t o the east of the main Garian-Jefren road as f a r as Tigrinna. 
The more gentle r o l l i n g r e l i e f , together w i t h the extensive cover 
of t h i c k Quaternary m a t e r i a l , renders t h i s area more s u i t a b l e f o r 
a g r i c u l t u r e and hence settlement. To the west of the road erosion 
i s more intense and the land more broken. The area suited f o r 
a r b o r i c u l t u r e and cereals i s more r e s t r i c t e d than on the east side. 
Thus seven t r i b e s - Tegassat, Beni Yahia, Ulad Hazam, e l Brashish, 
e l Muazin, Menzel T i g r i n n a , and Menzel e l Hag Omran - have s e t t l e d 
i n the p l a i n area, w h i l s t only s i x smaller v i l l a g e s are found i n 
the less favoured hiiUiarea. The l a t t e r include Borg, Ulad Ben 
Yaagub, Ulad A l i , e l D i a s i r , Cradna and Gasr Tigrinna. Hence, 
the i n f l u e n c e of topography as r e f l e c t e d i n slope and s o i l accumu-
l a t i o n s i n f l u e n c e t o a c e r t a i n extent the d i s t r i b u t i o n of s e t t l e -
ment . 
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The t r o g l o d y t i c s e t t l e r s are extremely dependent on a g r i c u l t -
ure. W i t h i n the t r i b a l areas, f a m i l i e s possess p l o t s of land 
normally devoted t o the c u l t i v a t i o n of o l i v e s and f r u i t trees w i t h 
some vegetables. Some of the i n h a b i t a n t s c u l t i v a t e small p l o t s 
and patches of land on the minor terraces of the Wadi Tegassat. 
Here, dry c u l t i v a t i o n p r e v a i l s . The sox-dng of cereals i n Jebel 
t e r r a i n s i s p r a c t i s e d but i t i s normally l i m i t e d to the poor 
f a m i l i e s , who own no land i n G a t t i s . Apart from t h i s exception, 
the Jebel i s almost e x c l u s i v e l y devoted t o a r b o r i c u l t u r e and 
vegetables. Most c u l t i v a t o r s possess or have access t o lend i n 
G a t t i s , which i s devoted t o winter barley and wheat. Thus there 
i s some transhumance but t h i s i s a r e s t r i c t e d form of semi-
nomadism and movement i s u s u a l l y of l i m i t e d extent. I t i s 
s i m i l a r t o t h a t of the Guasem t r i b e s . 
The Beni Dand t r i b e s send t h e i r sheep and goats t o G a t t i s 
f o r the w i n t e r , where they remain i n the hands of Araifa and 
Mtanin shepherds. So$e of the l i v e s t o c k are sent t o A l Orban 
or A l Asabaa. 
3. M u d i r i v a t Beni Nser 
M u d i r i y i i t Beni Nser i s s i t u a t e d t o the south of the Beni Dand. 
I t has an area of 197 square ki l o m e t r e s . This area extends from 
the Wadi Gan i n the east t o Wadi Dffsrr i n the west, being defined 
t o the south by i t s boundary w i t h Mudiriyat Beni K h a l i f a . 
I n c l u d i n g the Wadi Arbaa basin and the large p l a i n t h a t l i e s t o 
the east of T i g r i n n a v i l l a g e , t h i s i s gently undulating w i t h large 
s t r e t c h e s of f l a t land covered w i t h a mantle of sandy loams and 
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sandy clays. Only a few rocky outcrops and the more rugged 
t e r r a i n associated v/ith the wadis e l Arbaa:, Torshin and UaQr, 
i n t e r f e r e w i t h the good a g r i c u l t u r a l p o t e n t i a l of t h i s land. 
The population of Beni Nser i s i3jS^5« I t i s composed of 
tvjelve t r i b e s . I n t h i s zone, settlement i s concentrated e n t i r e l y 
on the Jebel and only one of the t r i b e s may be described as semi-
nomadic. The eleven sedentary t r i b e s dwell e i t h e r i n t r o g l o d y t i c 
v i l l a g e s or i n stone b u i l t surface houses. Examples of the 
former i n c l u d e es-Segaif, el-Fogha, en-Netatat, Kammun, el-Gahasat, 
ez-Zuia, Dannun and Yaagib, w h i l s t the l a t t e r include Bu Ayyad, 
Slahat, and Zaviet Abd e l Mlack. The serai-nomadic Salalmas are 
t e n t - d w e l l e r s and they are scattered along the whole eastern part 
of Beni Nser. 
Bu Ayyad. and Salahat are ancient v i l l a g e s . The former i s 
s i t u a t e d on the slopes of the Wadi Torshin, w h i l s t the l a t t e r 
occupies a h i l l - t o p p o s i t i o n between the Wadi Gan and i t s t r i b u t a r y , 
t he Wadi Wazima. 
The d i s t r i b u t i o n of settlement i n d i c a t e s again the fundamental 
i n f l u e n c e of topography on human a c t i v i t y . Thus, the west \n.th 
i t s greater slopes, deeper wadis and narrower i n t e r f l u v i a l surfaces 
r e s t r i c t s dense settlement so t h a t i n t h i s area there are only four 
of the t r i b e s : Bu Ayyad, a l Yaaghib, Dannun and Zaviet Abd e l 
Mlack. The smoother t e r r a i n s o f the east have a t t r a c t e d the 
greater number of t r i b e s . Settlement s i t e s among the western 
group of t r i b e s i s also p a r t i a l l y c o n t r o l l e d by the a c c e s s i b i l i t y 
o f water resources. For instance, Bu Ayyad, s i t u a t e d on the 
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slopes of the Wadi Torshin, has i n i t s v i c i n i t y two springs i n the 
wadi bottom. Again, Dannun. i s s i t e d near a spring i n one of the 
southern t r i b u t a r i e s of the Wadi e l Arbaa w h i l s t f u r t h e r dov/n t h i s 
wadi occur two wells u t i l i s e d by ' Yaaghib and Zaviet abd a l Mlack. 
I t may be said t h a t topography influences g r e a t l y the a c t u a l s i t e 
chosen f o r settlement w h i l s t the general p o s i t i o n i s r e l a t e d to 
the occurrence of ground water. I n the Wadi e l Arbaa basin, 
there are 1,121 people,whilst i n the p l a i n area the f i g u r e i s 
n e a r l y 2,500. 
Economic a c t i v i t y among the Beni Nser t r i b e s i s l i m i t e d t o 
a g r i c u l t u r e and pastoralism. Although the people possess sheep 
and goats, which are normally retained i n Al Asabaa or G a t t i s , the 
p o p u l a t i o n may be regarded as sedentary. The m a j o r i t y own small 
p l o t s of land or orchards. Most of these p l o t s of land are 
concentrated on the p l a i n area w i t h a fei-r on the minor wadi 
terraces towards the f o o t of slopes i n , f o r example, Wadi e l Arbaa 
and Torshin. These are g e n e r a l l y devoted t o o l i v e s , f i g s , almonds 
other f r u i t s and various vegetables i n dry c u l t i v a t i o n . Some, 
however, are c i s t e r n or f l o o d i r r i g a t e d . Transhumance i s 
p r a c t i s e d f o r w i n t e r cereal c u l t i v a t i o n . This l i m i t e d movement 
i s now e x c l u s i v e l y d i r e c t e d towards the Jefara, i . e . G a t t i s . 
Formerly, there was a s i m i l a r movement i n the Ghibla Wadis but 
the Govermnent has taken measures t o stop t h i s p r a c t i c e . 
The movement, necessary t o i n t e g r a t e the resources of the 
environment as they a l t e r i n time, i s f o r pastoralism d i r e c t e d 
e i t h e r northwards tovrard^s the Jefara or south t o the Ghibla. 
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The m a j o r i t y of the t r i b e s i n the eastern section of Beni Nser 
send t h e i r f l o c k s t o the shepherds of Salalma and Asabaa. These 
shepherds take the animals dovna to t r a d i t i o n a l pastures of the 
Ghibla, where winter grazing land i s good. This movement takes 
place i n l a t e autumn but w i t h the increasing temperatures of 
spring the shepherds b r i n g these f l o c k s back to the Jebel where 
the lower temperatures, ahd b e t t e r water resources enable the 
animals t o survive the a r i d i t y of the summer months. On the 
other hand, some of the t r i b e s i n the Wadi e l Arbaa basin send 
t h e i r l i v e s t o c k to G a t t i s f o r the w i n t e r but again the lack of 
watering points and good pasture during the summer force the 
animals t o r e t u r n t o the v i c i n i t y of the main wells f o r the 
summer. This r e t u r n i s necessary despite the f a c t t h a t consid-
erable damage i s done t o the s o i l and vegetation i n the w&dis as 
a r e s u l t of heavy pressure of grazing. 
k\ M u d i r i y a t Beni K h a l i f a 
The lands of the Beni K h a l i f a occupy a large area, estimated 
by 231 sq. k i l o m e t r e s extending towards the south rather than the 
east or X\rest. I t l i e s between Beni Nser to the n o r t h , A l Orban 
to the east, Asabaa t o the west and southwards i t extends t o the 
Garian-Mizda a d m i n i s t r a t i v e boundary. 
There are eleven s e t t l e d t r i b e s , of which the t o t a l population 
i s B)?^^* Two types of settlement may be d i s t i n g u i s h e d : the 
ancient v i l l a g e s and the t r o g l o d y t e dwellings. 
The ancient v i l l a g e s number s i x i n a l l and l i e generally i n 
the eastern section of the M u d i r i y a t . They include e l Jehesha, 
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Usaden, Gebaa, Shaatan, Msufin, esh Shama and Cleba. Beni U z i r , 
Magarba, Bu Zeyyan and Tbadut are t r o g l o d y t i c . The semi-nomadic 
t r i b e - Salalma - i s scattered over the whole of eastern Beni 
K h a l i f a . 
An examination of the d i s t r i b u t i o n of settlement i n Beni 
K h a l i f a shows th a t , the bulk of the v i l l a g e s are concentrated i n 
or near the Wadi e l T i f f a h and i t s t r i b u t a r y the Wadi Bu B i e l e . 
I n other words, the settlement centres are e n t i r e l y s i t u a t e d i n 
the most f e r t i l e zone of t h i s extensive area. The r e s t , though 
s u i t a b l e f o r a g r i c u l t u r e , does not contain any v i l l a g e s . This 
can be seen i n the case of the Janduba lands, l y i n g i n thesDUth 
west of Beni K h a l i f a . I t i s possible t h a t i n h a b i t a n t s reserved 
t h i s area s o l e l y f o r grazing land on account of the l i m i t e d watering 
resources. Nevertheless, the concentration of settlement i n one 
small area of Beni K h a l i f a r e f l e c t s the influence of environmental 
c o n d i t i o n s i n t h e i r establishment. 
A g r i c u l t u r e i n Beni K h a l i f a i s s i m i l a r t o t h a t of the other 
M u d i r i y a t s discussed above. Again, there i s the dependence upon 
o l i v e s , f r u i t s , and vegetables of dry gardens. Such a r b o r i c u l t u r e 
i s u biquitous amo^g the sedentary t r i b e s of the area. Cereals are 
c u l t i v a t e d i n the Mudiriyat on lands of defined oxmership. However, 
the p r i n c i p l e zone of cereal c u l t i v a t i o n i s i n G a t t i s v^here the 
f a m i l i e s own i n d i v i d u a l p l o t s . Thus, l i m i t e d transhumance i s 
p r a c t i s e d i n the same fashion as i n the other Mudiriyats. 
Pastoralism i s fundamentally d i r e c t e d towards the Ghibla and 
the southern p a r t of the M u d i r i y a t Asabaa. The m a j o r i t y of the 
-148-
f l o c k oxmers t u r n over t h e i r animals to the shepherds of Salalma 
and Asabaa who seek f o r t h e i r charges the b e t t e r pasture below 
springs i n the a r i d wadis. However, a small proportion of t r i b a l 
members, as f o r example the Cleba, Msufin, Gebaa and Usaden, graze 
t h e i r l i v e s t o c k i n the v i c i n i t y of t h e i r ovjn lands. This p r a c t i c e 
i s only on a small scale. I n t h i s Mudiriyat i s found an example 
of the i n t e g r a t i o n of the Jefara f o r cereals, the Jebel f o r 
a r b o r i c u l t u r e , and the Ghibla f o r winter pasture. 
ihl SEMI-NOMADS 
l . A l Asabaa 
The Mudiriyat A l Asabaa i s the second l a r g e s t area i n Garian 
d i s t r i c t . I t has an area of 3>55G square kilometres. To the 
east, i t i s bounded by Beni Daad, Beni K h a l i f a , and Al Orban. 
The confine between Asabaa and K i k l a follox'/s the Wadi Zaret. 
Northwards, the G a t t i s lands occur, w h i l s t t o "the south Asabaa 
stre t c h e s t o the Garian-Mizda a d m i n i s t r a t i v e boundary. The 
population of Asabaa i s $,9l2 and includes 22 t r i b e s . Of these, 
the greater p a r t are semi-nomadic but four t r i b e s are engaged more 
e x c l u s i v e l y i n a g r i c u l t u r e . The d i s t r i b u t i o n of the Asabaa semi-
nomads i s fundamentally a r e f l e c t i o n of the physical environment. 
O r i g i n a l l y , they were pure nomads of the steppes but when they 
entered the Jebel, presumably from the south, they r e t a i n e d t h e i r 
o l d t r a d i t i o n s , seeking t o avoid the h i g h l y accidented areas o f 
O^arianf). Thus, t h e i r settlements are concentrated on the plateau 
zones o f the Jebel Garian, avoiding the western edge of the Wadi 
Zaret and the northern edge of the escarpment. Hence, environment 
-149-
plays an important r o l e i n the d i s t r i b u t i o n and movement of the 
Asabaa semi-nomads. Movement i s very r a p i d both to the n o r t h and 
the south, u t i l i s i n g the former f o r cereals and the l a t t e r f o r 
pasture. Although the d i s t r i b u t i o n of semi-nomadic settlement 
i s unstable, i t i s g e n e r a l l y considered t h a t the zone of more 
permanent settlement i s t h a t occupied during the summer months. 
Many of t h e semi-nomads ox-m small p l o t s of land i n t h i s area, 
which i n Asabaa i s the northern section o f the M u d i r i y a t . Here, 
the semi-nomads l i v e f o r the whole summer i n black t e n t s , though 
r e c e n t l y some have s e t t l e d semi-permanently i n t r o g l o d y t e dwellings 
Their economy i s based on pastoralism"augmented by s h i f t i n g 
c u l t i v a t i o n . Movement i s d i r e c t e d southwards to the Ghibla, 
I 
which provides favourable winter pasture. Again, the main wadis 
and t h e i r t r i b u t a r i e s provide water resources. I n f a c t , there 
are two movements. The f i r s t takes place i n e a r l y w i n t e r , as 
temperatures f a l l and r a i n f a l l increases t o give abundant pasture 
i n the Ghibla. Hence, the p a s t o r a l l s t s move to the deep south 
e i t h e r w i t h t h e i r own sheep or those of the other t r i b e s . They 
I 
can remain i n the south u n t i l spring. I n t h i s season, temperat-
ures increase r a p i d l y w h i l s t r a i n g r a d u a l l y dies out. Early 
spring gives good pasture but i n A p r i l the oncoming drought forces 
the semi-nomads to r e t r e a t t o the n o r t h . Temperatures here are 
s l i g h t l y lov/er than i n the Ghibla w h i l s t a r i d i t y i s b e t t e r o f f s e t 
by the greater perennial watering points of the n o r t h . The f l o c k s 
are l e f t i n the care of a few shepherds who seek f o r t h e i r charges 
the good pasture of the steppes of northern Asabaa. ' • ' '•: 
The r e s t of the people r e t u r n t o t h e i r places of normal summer 
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residence i n c e n t r a l Asabaa. Here they harvest the f r u i t t r e e s , 
and remain f o r the whole summer. (Plate 21). 
Concerning s h i f t i n g c u l t i v a t i o n , the semi-nomads of Asabaa 
move t o G a t t i s where they sow t h e i r cereals i n Autumn. Some 
people, however, sow barley and wheat i n p l o t s on the Jebel or 
the Ghibla. 
Rabta kl Garbia and Rabta ^1 Shargia. 
These two t r i b e s occupy the northernmost section of Asabaa. 
I n f a c t t h e i r lands are at the f o o t of the Jebel i n the Jefaran 
piedmont. This area undoubtedly belongs to the Jefara geomorpho-
l o g i c a l l y , but from the hgman viewpoint i t i s Jebelian. The 
s e t t l e d p opulation of these t r i b e s i s about 1,600. Each t r i b e 
contains two u n i t s . The two Ruabits generally l i v e i n stone 
constructed houses scattered over the parcels of land, the "Sania" 
or 'Jenan". I n other words, settlement i s not nucleated except 
f o r the few t i n y hamlets each consisting of the "jamah" or mosque 
and a few houses. The shops and market are located i n the centre 
of Rabta A l Garbia. 
Rabta ^1 Garbia and Shargia have one spring for'"each."' "The 
spring o f the former i s r i c h e r than t h a t of the l a t t e r . These 
springs are the basis of the oases, i n which the two t r i b e s 
c u l t i v a t e i r r i g a t e d crops and t r e e s . Date palms grow extensively 
i n both oases w h i l s t vegetables play an important r o l e i n 
c u l t i v a t i o n . I t may be said t h a t the existence of these s e t t l e -
ments i s e n t i r e l y r e l a t e d to water supply. Formerly, the 
i n h a b i t a n t s of the Jebel Garian drew water from these springs 
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\ i r h i l s t en rou t e to G a t t i s or Garian. Occasionally, the inhabitante 
of Asabaa can draw water from Rubatis i n drought years. 
A l Orban 
The Mudiriyat A l Orban i s the l a r g e s t Mudiriyat i n the Jebel 
Garian and has an area of h^^sqnaie kilometres. I t l i e s to the 
east o f the Jebel extending from Wadi Gan t o the a d m i n i s t r a t i v e 
boundaries separating Garian from Tarhuna and O r f e l l a . To the 
n o r t h i t i s defined by the Jefara while southwards the area 
extends t o Mizda. 
The population of A l Orban, i n which are found s i x t r i b e s , 
i s 5 ) 2 3 2 . Although the population i s d i s t r i b u t e d f a i r l y widely 
over the whole M u d i r i y a t , permanent settlement i s concentrated i n 
s p e c i f i c areas. Some t r i b e s , f o r instance the Gmata, Azib en 
N t a t a t and the Ulad Brek :, are concentrated i n the n o r t h and no r t h -
east. The Gmata, w i t h a population of 2 , 0 ^ 2 , formerly expanded 
towards Tarhuna, but l a t e r became s e t t l e d witbJin the a d m i n i s t r a t i v e 
d i s t r i c t of Garian. Their lands are considered the most favour-
able i n Garian. The surface i s less broken and slopes are more 
gentle than f u r t h e r west. Thus the Gmata i s the most i n f l u e n t i a l 
t r i b e , s o c i a l l y and p o l i t i c a l l y i n the Mudiriyat A l Orban. The 
Azib en N t a t a t and Ulad Brek occupy the southeast of the i^iudiriyat 
and t h e i r lands a d j o i n the O r f e l l a . ^he c e n t r a l zone i s occupied 
by the J i a a f r a and t h e i r lands extend from the upper part of the 
Wadi Geddaf e l Dam as f a r as the extreme southern p o r t i o n of the 
Ghibla. Their settlements are widely dispersed over the whole 
area. 
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I n A l Orban, the greatest s i n g l e f a c t o r i n the determination 
of settlement s i t e s i s the water supply, i . e . the springs and 
Roman c i s t e r n s . Each t r i b e has i t s ovm springs and c i s t e r n s , 
around which t h e i r settlement and camping ground are located. 
Thus, settlement i s concentrated i n the eastern parts of the 
Jebel, where the deep i n c i s i o n of some of the wadis, r e l a t e d t o 
the zone o f basalt e x t r u s i o n , cuts the main aquifers and forms a 
series o f springs along the v/adis. Economic forces are also 
strong i n i n f l u e n c i n g the concentration of settlement i n the east. 
Trade between the Garian semi-nomads and the s e t t l e d peoples of 
Tarhuna v i l l a g e and Beni U l i d exerts a s i g n i f i c a n t i n f l u e n c e . 
I t i s easier f o r the Gmata semi-nomads t o v i s i t the markets of 
Abbiar Miggi and Tarhuna than t o v i s i t the to\m of Garian which 
i s separated from A l Orban by a zone of intense erosion. The 
o l d Gmata souk, Ain V/if, i s now l i t t l e favoured and i s being 
replaced by tha t of Abbiar I'iiggi. On the other hand, the Azib 
en N t a t a t and the Ulad Brek have the r i g h t to enter O r f e l l a t o 
buy and s e l l f o o d s t u f f s . But at present, there are c e r t a i n 
p o l i t i c a l r e s t r i c t i o n s on the semi-nomads compelling them to look 
inwards w i t h regard t o ordinary marketing needs, because a new 
market has been b u i l t . Thus the o l d souks of the c e n t r a l part of 
A l Orban are gromng i n i n f l u e n c e . (Plate 2 2 ) . 
Economic a c t i v i t y of the semi-nomads i s based on pastoralism 
and s h i f t i n g c u l t i v a t i o n . The l a t t e r i s of considerable import-
ance as a supplement to the former, and there i s small scale 
movement from the permanent settlement t o zones of good winter 
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r a i n f a l l or cereal sowing, i n p a r t i c u l a r i n the Ghibla. This 
zone i n A l Orban l i e s a s t r i d e the water shed between the Wadis 
Soffeggen and the Geddaf e l Dam. The wadis receive the floods 
of w i n t e r r a i n f a l l and the sediment i n the val l e y s gives good 
land. Most of the f a m i l i e s stay i n the Ghibla the whole of the 
winter l o oking a f t e r the animals and crops. A f t e r the harvest, 
they r e t u r n northwards t o t h e i r t r a d i t i o n a l water sources where 
they stay the whole summer. 
The p a s t o r a l i s t s move i n two d i r e c t i o n s : during winter they 
move t o the south and i n summer they r e t u r n t o the nor t h . This 
movement i s r e l a t e d t o the f a c t t h a t winter r a i n f a l l * i n the Ghibla 
gives r i s e t o a f a i r v e g e t a t i o n a l cover and adequate pasture f o r 
the wandering f l o c k s . Cisterns at the wadi bottoms give 
s u f f i c i e n t water f o r domestic purposes. However, these conditions 
no longer e x i s t a f t e r s p r i n g , and the south becomes an area of 
great a r i d i t y , w i t h h i gh temperatures. The n o r t h w i t h i t s less 
extreme heat and i t s perennial water resources i s thus a magnet 
t h a t a t t r a c t s the t r i b e s i n e a r l y summer. 
Transhumance i s of greater importance and more widespread 
i n t h i s zone than elsewhere i n the Jebel Garian. The t r i b e s are 
nearer t o being t r u e nomads than those of the west. Formerly, 
the semi-nomads spread over the lands o f Tarhuna and O r f e l l a 
but at present, the t r i b e s are r e s t r i c t e d t o the confines of 
Garian. This r e s t r i c t i o n on the o l d movement of these semi-
nomads together w i t h the establishment of schools i n the 
Mu d i r i y a t A l Orban has tended t o s e t t l e semi-nomads. 
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D i s t r i b u t i o n of I t a l i a n Settlement 
The I t a l i a n Government commenced the establishment of s e t t l e -
ment i n the Jebel Garian i n 1 9 3 3 ' This was part of the I t a l i a n 
attempt t o create c o l o n i a l estates i n Libya both to develop t h e i r 
colony and t o a l l e v i a t e the growing pressure of population on 
resources i n I t a l y . I n the Jebel Garian, the plan was t o develop 
an estate concentrating on tobacco c u l t i v a t i o n . Several reasons 
governed the I t a l i a n s e l e c t i o n of Garian. This area has the best 
r a i n f a l l both i n volume and r e l i a b i l i t y i n T r i p o l i t a n i a . The 
average reaches 1 0 - 1 6 i n . per annum. The temperature extremes 
of the maritime zone were m i t i g a t e d by a l t i t u d e . Summer maxima 
i n July and August reach 3 3 . 3°C. and 3 1 . 8 * ^ 0 . r e s p e c t i v e l y . I n 
f a c t , these conditions were i n several ways more favourable than 
those of S i c i l y where many of the I t a l i a n s o r i g i n a t e d . Hence, the 
Government encouraged the development of Garian and helped young 
I t a l i a n s t o e s t a b l i s h a second home i n the Jebel Garian. 
I n 1 9 3 3 , about 5 0 0 I t a l i a n farmers came t o the Jebel which 
was given t o them by the I t a l i a n Government. The organisation of 
settlement was i n the hands of a Government agency knov.m as A.T.I. 
(Azienda Tabacchi I t a l i a n i ) . 
The settlements were concentrated i n the c e n t r a l part of the 
Jebel i n the h u d i r i y a t s Beni Daaid and Beni Nser. Topographically, 
the area chosen v/as the p l a i n t h a t extends from the n o r t h of the 
M u d i r i y a t Beni Damd and Beni Nser as f a r as the northern part of 
Beni K h a l i f a . I t a l i a n c o l o n i s a t i o n i s centred at Tigrinna which 
l i e s t o the east of the main Jebel road. The land on t h i s side 
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of the road i s more gentle and less broken w i t h a f i n e cover of 
Quaternary m a t e r i a l . To the west, slopes are steep and the area 
i s one of rocky h i l l s , narrow depressions and wadis. Thus the 
I t a l i a n s concentrated t h e i r development p r o j e c t s on the east of 
the road. They used these lands which required less c a p i t a l 
investment i n development. The s o i l s are remarkably deep and 
f e r t i l e being r i c h i n organic m a t e r i a l . The ac t u a l area selected 
l i e s t o the east of the road as f a r as Tegassat, Sgaif, Kammun, 
Beni Yahya and Ghasat. The I t a l i a n s only u t i l i s e d p a rt of t h i s 
area. The r e s t was planned f o r l a t e r development, but the war 
prevented t h i s from being completed. Further, the area was 
l i m i t e d i n the K u d i r i y a t Beni K h a l i f a f o r several economic and 
p o l i t i c a l reasons: the h i Illness of the t e r r a i n , and the f a c t 
t h a t many of the ancient Berber v i l l a g e s and a considerable 
p r o p o r t i o n of the r u r a l population l i v e d i n t h i s area. 
GARIAN TOWN 
Garian tovm i s c e n t r a l l y s i t u a t e d between the Jefara and the 
r e s t of the Jebel Garian, between Arab steppe and Berber mountain. 
I t thus connects the Ghibla w i t h the coastal zone, and i s the main 
centre f o r communication betv/een n o r t h and south. H i s t o r i c a l l y , 
Garian was a s t a t i o n f o r the caravans t h a t came from the coast 
e i t h e r towards West and Central A f r i c a or tov;ards Nalut and 
(Pt) 
Gjiadames. Garian i s s t i l l important as the most accessible of 
the Jebel tovms w i t h regard to routes towards the Jebel Nefusa, 
Ghadames and the Ghibla ( i . e . t o Mizda, Brack and Sebha). Further, 
i t i s l i n k e d to Tarhuna by a rough motor t r a c k . I t i s thus 
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possible t o see Garian as the main centre of the whole T r i p o l i t a n -
i a n Jebel ( F i g . 3 0 ) . 
Again the s i t e o f Garian town i s important w i t h regard t o 
surrounding v i l l a g e s and settlements. I t forms the means by which 
the t r i b e s of the Jebel Garian can communicate w i t h the outside 
world, apart from being the l o c a l market and f o c a l p o int of the 
region. 
The town i s s i t u a t e d on the second escarpment, formed by the 
Garian limestone. This escarpment, vath a general l e v e l of 
7 1 7 - 7 2 7 metres above sea-level overlooks the Ain Tobi plateau 
which i s one of the most f e r t i l e areas i n the Jebel. I n a d d i t i o n , 
i t a djoins the lovrlands of the Jefara to the north-west. Thus the 
s i t e overlooks the whole Jefara and the various i s o l a t e d h i l l s t h a t 
are found i n the f r o n t of the Jebel scarp. Tovra.rds the south and 
south-east, the land slopes doxm from an a l t i t u d e of 7 1 7 metres 
at the scarp t o 7 1 5 metres at Tigrinna v i l l a g e , 61^+ metres at 
Cammun and 6 6 0 metres at N t a t a t . But the land to the south-v^est 
i s h i g h l y accidented, containing many rocky h i l l s , depressions and 
deep wadis such as Wadi Arbaa and i t s t r i b u t a r i e s . Wadi Tegassat 
forms the western confine of the to-^m. This wadi contains three 
lar g e p e r e n n i a l springs, whose existence favoured the e s t a b l i s h -
ment of a settlement. Here Garian o r i g i n a t e d and grew. 
Garian under the Turks 
Before the Turks took over c o n t r o l of Libya i n the sixteenth 
century, i t appears t h a t Garian was a small v i l l a g e v/ith perhaps 
a few shops and houses c a t e r i n g f o r the caravan t r a f f i c . I t may 

- 1 5 7 -
have achieved some s i g n i f i c a n c e i n Roman times, but there i s l i t t l e 
recorded evidence to j u s t i f y t h i s f a c t . The Turks constructed 
a large f o r t - Gasr e l Turk - on the summit of a c l i f f t h a t l i e s 
t o the west of Garian town, a good defensible s i t e t h a t f u r t h e r 
overlooked the Wadi Tegassat snd the m?in caravan routes along i t . 
The f o r t was both a m i l i t a r y and a d m i n i s t r a t i v e centre. Turkish 
o f f i c i a l s resided t h e r e , w i t h the g a r r i s o n , and were thus able 
to ensure t h a t taxes and dues vrere extracted both from the inhabi-
t a n t s o f the Jebel and from the caravans. The f o r t \-i3S also the 
headquarters f o r the suppression of the numerous r e v o l t s t h a t 
(9) 
broke out during the period of Turkish c o n t r o l . 
At t h i s time, Garian i t s e l f was very small. I t consisted 
of the Gasr a l Turk, w i t h i t s many large rooms sxid t y p i c a l court-
yard, an ancient mosque, and a few nhops. The population was 
mainly concentrated i n the various t r o g l o d y t e v i l l a g e s and i n f a c t 
there was l i t t l e need or reason f o r Garian to grow i n size, given 
the c o n d i t i o n s of t h i s p e r i o d . 
The Growth of Modern Garian 
The I t a l i a n invasions wrought r e v o l u t i o n a r y changes i n Garian. 
The Jebel Garian was f i n a l l y occupied i n 1 9 2 2 and almost immediat-
el y the I t a l i a n s s t a r t e d t o construct b u i l d i n g s f o r ad m i n i s t r a t i o n 
and f o r t h e i r g a r r i s o n . At f i r s t , b u i l d i n g was concentrated i n 
the east but subsequently i t developed southwards and then along 
the main G a r i a n - T r i p o l i road. Along both sides of t h i s road are 
to be found shops, houses and schoolsC.Plates 2 3 , 2 U , 2 5 , ' 2 6 ) . 
Modern Garian i s i n f a c t a legacy of the I t a l i a n era. I n 
some ways, i t may be compared to the c e n t r a l areas of many 
-158-
European and American toxms i n as much as the town i s l i t t l e used 
as a d w e l l i n g place but r a t h e r as a place of work and business. 
The bulk of the population are administative o f f i c e r s , f o r e i g n 
teachers and I t a l i a n f a m i l i e s . The businessmen who ovjn shops and 
cafes i n the town l i v e i n f a c t mainly i n the v i l l a g e of Tegassat, 
and t h e town i s l a r g e l y d e s e r t e d at n i g h t , desjDite t h e extensive 
b u i l d i n g s . 
According t o A g o s t i n i , ^'''^^ the population of the o l d town of 
Garian (Tegassat) was 1,800 in h a b i t a n t s i n 1 9 1 7 * The present 
po p u l a t i o n i s 3 , 1 1 2 . Thus the growth of the population v/ithin 
h2 years i s 2 , 3 1 2 i n h a b i t a n t s . This increase i s due t o two 
f a c t o r s : emigration of the r u r a l people t o Garian and n a t u r a l 
increase. A f t e r 1 9 2 2 there was a large i n f l u x of I t a l i a n s , but 
l a t e r as a r e s u l t o f the war and subsequent plans f o r independence, 
many of those I t a l i a n s l e f t . There are now only 7 1 7 I t a l i a n s , 
most of them own e i t h e r shops or farms. J'breover, i n I 9 1 3 there 
were about 3OO Jews i n Garian town v/ho increased t o 5 0 0 by 1 9 2 7 ) 
but they l e f t the town i n 19^-9 during the establishment of I s r a i l 
s t a t e . 
There are two d i s t i n c t types of settlement w i t h i n Garian 
town: the o l d t r o g l o d y t e dwellings of Tegassat, the o r i g i n a l 
nucleus of Garian, and the modern b u i l d i n g s of the I t a l i a n and 
p o s t - I t a l i a n p e r i o d . 
Tegassat 
Tegassat i s a small v i l l a g e , s i t u a t e d t o the south-east of 
Garian town. I t i s t r i a n g u l a r i n shape w i t h i t s apex to the 
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n o r t h and base t o the south. The l a r g e r Tegassat Berber t r i b e 
l i v e i n the numerous t r o g l o d y t e dwellings i n the v i l l a g e . The 
general morphology of the t r o g l o d y t e house i s i d e n t i c a l i n a l l 
the cave dwellings of Tegassat (See p. 13^-,;L35) . 
Tegassat i s a r e s i d e n t i a l v i l l a g e . Some of the i n h a b i t a n t s 
possess small gardens i n the v i c i n i t y but the large land- and 
tree-owners l i v e outside the v i l l a g e . The v i l l a g e i s e n t i r e l y 
dependent on Garian f o r most of i t s services. There are, hovrever. 
f o u r mosques, a primary school f o r g i r l s and a few shops. 
Modern Garian ( F i g . 3 1 ) , 
The settlement morphology of the modern Garian town i s regard-
ed as a good example of the modern type of I t a l i a n planning. From 
the centre of the town, the main roads depart to the east and to 
the south. The main a d m i n i s t r a t i v e b u i l d i n g s and o f f i c e s are' 
concentrated i n the centre of the town along these roads; the 
Garian D i s t r i c t O f f i c e , the Central Province O f f i c e , the municipal 
o f f i c e s , the e l e c t r i c a l power s t a t i o n and the main market of the 
town. Along the whole of the main road t o T r i p o l i w i t h i n the 
confines of the town are numerous shops and o f f i c e s and cafes as 
w e l l as Government b u i l d i n g and schools. The numerous cross and 
side s t r e e t s are s i m i l a r on a smaller scale. Further expansion 
o f Garian w i l l be t o the east; i n f a c t the o r i g i n a l I t a l i a n plans 
showed t h a t t h e i r f u t u r e development was t o be tov/ards the east, 
where a considerable area of f l a t land s u i t a b l e f o r b u i l d i n g 
requiregients i s a v a i l a b l e . Towards the south of the town are 
found the o l d houses' of the few l o c a l people t h a t l i v e w i t h i n the 
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confines of the m u n i c i p a l i t y . These stone b u i l d i n g s of the 
t r a d i t i o n a l Arab p a t t e r n contrast markeily w i t h recent I t a l i a n 
and modern houses t h a t occupy the bulk of the town. 
A comprehension of the f u n c t i o n s o f Garian must be based on 
i t s p o s i t i o n as the p r i n c i p a l centre of the Jebel Garian i t s e l f , 
and as the economic, p o l i t i c a l and s o c i a l contact between the 
t r i b e s and the outside world. The main economic f u n c t i o n i s 
t h a t of marketing. I t i s the l a r g e s t market i n the Jebel, deal-
ing i n f o o d s t u f f s , a g r i c u l t u r a l and p a s t o r a l products, instruments 
and t o o l s , and other e s s e n t i a l needs. The market i s the c h i e f 
means of exchange between nomad, c u l t i v a t o r and merchant. 
Although there are several smaller markets i n the I ^ d i r i y a t s 
Beni K h a l i f a , Asabaa and Orban, they arejmerely e i t h e r secondary 
centres and s a t e l l i t e s f o r Garian or small souks dealing i n the 
exchange of food between t r i b e s . The only r e a l exception t o t h i s 
p a t t e r n i s found i n the Mudiriyat Orban. Here, the semi-nomads 
tend t o favour the more accessible markets of Beni U l i d or 
Tarhuna, as Garian i s about ^5 kilometres away. Moreover, the 
people who l i v e i n Rabta a l Garbia and Rabta a l Shargia s u f f e r 
from inadequate t r a n s p o r t f a c i l i t i e s as there are no buses a v a i l -
able to take them t o and from the market of the town. Consequent-
l y , they have to t r a v e l a distance of over 32 kilometres e i t h e r 
using animals or \^alking, despite the f a c t t h a t both Rabtas 
supply the townspeople w i t h vegetables (they are regarded as 
second only t o T r i p o l i i n production of vegetables). The 
distance of the i n h a b i t a n t s of Mudiriyats Guasem and Asabaa 
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from the market i s 16 k i l o m e t r e s , but the people who l i v e i n 
Mudi r i y a t Beni K h a l i f a have t o t r a v e l only 8 k i l o m e t r e s . The 
people of the Beni Nser could e a s i l y either walk or get a bus to 
reach the market only four kilometres away. So, the market i n 
f a c t i n f luences the people of the Jebel Garian as a whole. But 
the economic advantage d i f f e r s according t o the remoteness of the 
market from the d i f f e r e n t M u d i r i y a t s . 
The numerous shops along the main road cater f o r the day-to-
day needs of the p o p u l a t i o n , as the market i s open f o r only two 
days i n the week, Thursday and Sunday. Centres f o r d e l i v e r y of 
goods t o the shops i n the o u t l y i n g v i l l a g e s are found i n Garian, 
as w e l l as the head o f f i c e o f the Esparto Company i s found at 
Garian, which i s thus the p r i n c i p a l centre f o r c o l l e c t i o n and 
d i s t r i b u t i o n of esparto. 
Local i n d u s t r i e s are i n f a c t l i m i t e d t o the c o l l e c t i o n and 
t r a n s p o r t of tobacco and esparto and the primary processing of 
c e r t a i n a g r i c u l t u r a l products, such as cereals and o l i v e o i l . 
However, one i n d u s t r y t h a t i s developing i s t h a t of tourism. At 
one time the town was a weekend r e s o r t f o r I t a l i a n s l i v i n g on the 
coast. Now the main a t t r a c t i o n s of Garian are the t r o g l o d y t e 
v i l l a g e s , the wonderful panoramic views from the Jebel scarp and 
the n o t o r i e t y o f the p i c t u r e of "the lady of Garian". Much of 
the t o u r i s t t r a f f i c i s l i m i t e d t o excursions from the coast but 
w i t h the development of the Garian Hotel and increased advertise-
ment tourism could achieve much greater dimensions. 
As the a d m i n i s t r a t i v e centre of the Jebel Central province. 
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Garian contains the head o f f i c e s of Government departments 
c o n t r o l l i n g both Garian, the Jebel Kefusa, Mizda and GJiadames. 
On a lower l e v e l i s i s also the centre of Garian d i s t r i c t w i t h 
a c e r t a i n amount of d u p l i c a t i o n of o f f i c e s . 
Garian contains the p r i n c i p a l secondary school of the area, 
as w e l l as p r o v i d i n g primary education f o r the surrounding 
v i l l a g e s . Further, i t contains a mosque, a cinema, a club and 
various bars and cafes. 
Communications are based f i r s t on the main roads and on the 
b e t t e r t r a c k s , and secondly on the numerous caravan and camel 
t r a c k s . The main road l i n k s Garian w i t h both T r i p o l i and Yefren. 
Another road departs from the south of the tovm to the a g r i c u l t -
u r a l area i n T i g r i n n a , and i s thus important f o r the farmers i n 
t h i s area". A t h i r d road departs from the north-west of the town 
to descend t o both Rabtas, Gaths and the o l d railway s t a t i o n at 
V e r t i c e . Two buses d a i l y connect Garian w i t h T r i p o l i , and a 
t h i r d goes t o Yefren and the towns of the western Jebel. 
Garian may thus be seen as a small r e g i o n a l centre providing 
f o r the economic, s o c i a l and p o l i t i c a l needs of a large area. I t 
i s also the means by which the t r i b e s can communicate w i t h the 
outside world. The f u t u r e o f the town i s based on the expansion 
and development of these a c t i v i t i e s . I t appears t h a t i n f u t u r e 
years Garian w i l l be not only the educational centre f o r the \jhole 
escarpment but also a centre of tourism and tobacco growing. 
The prospects appear to be b r i g h t and the fundamentally good 
p o s i t i o n of Garian between p l a i n , mountain and Ghibla ensure t h a t 
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given favourable p o l i t i c a l developments, the town v / i l l expand. 
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CHAPTER IX 
AGRICULTURE 
H i s t o r i c a l Resume 
The early history of the mountainous areas of T r i p o l i t a n i a 
commenced from the Pheenician occupation. The country as a whole 
was inhabited by nemadic tr i b e s with t h e i r flocks and a certain 
amount of cereals must have been produced. The Jebel Nefusa and 
the Jebel Garian were covered by forests. The forests generally 
w e r e 2 f a i r l y dense:on the Jebel slopes, and towards the south 
extended f o r some ten kilometres, becoming more spare and patchy, 
and f i n a l l y giving way to the desert grazing and scrub. This 
forest i n the region of Garian, Tarhuna, Kus&abat and Homs was well 
developed and f u l l of good timber. 
The Phoenicians took l i t t l e i nterest i n the i n t e r i o r of the 
country, especially the mountainous areas. Their a g r i c u l t u r a l 
e f f o r t s were concentrated only i n introducing olives and some 
f r u i t trees i n small areas along the coast. More and more 
int e r e s t was paid to the country and i t s development as Cartha-
ginian trade became submerged by Rome. During the Phoenician era, 
the nomadic people of the Jebel Garian commenced the clearing of 
forest and sometimes burned part of forest i n the dry summer i n 
order to destroy w i l d animals and sow cereals. But the nomads 
generally retained the forest f o r summer grazing i n order to 
benefit from i t s value for shelter, shade and protection from the 
desert. 
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Polybius^"^^ records t h a t King Masslnissa played a valuable 
p a r t i n the development of land i n Numidia ( i t included T r i p o l i -
taniaO which was ge n e r a l l y regarded as unable t o bear crops. 
S t a t i c a g r i c u l t u r a l development was d i f f i c u l t because of the 
existence o f nomadic grazing, and also the depredation of w i l d 
animals. He gave more a t t e n t i o n to. p r o v i d i n g s e c u r i t y , which was 
i n f a c t e s s e n t i a l f o r land development, assuring the r i g h t s of 
land t e n u r e , and g i v i n g the farmers p r o t e c t i o n from the tribesmen 
of the i n t e r i o r . Msssinissa's work was continued by his success-
ors Jugwitha and Juba. 
However, the development of a g r i c u l t u r a l land was very 
l i m i t e d i n the Jebel Garian during the r u l e s of King Massinissa 
and h i s sons as the mountain was covered by f o r e s t s . The 
Phoenicians paid l i t t l e a t t e n t i o n to these mountainous regions. 
The nomadic t r i b e s who were spread over the Jefara p l a i n used to 
come up t o the Jebel f o r hunting w i l d animals. 
When the Romans came to T r i p o l i t a n i a i n lk5 B.C.. t h e i r i n i t i a l 
e f f o r t s were l a r g e l y concentrated on increasing wheat production. 
They paid l i t t l e a t t e n t i o n t o p l a n t i n g o l i v e s and vines because 
T r i p o l i t a n i a n o i l and wine were never as good as t h a t produced i n 
I t a l y , Spain and Greece. Moreover, vineyards were destroyed to 
make room f o r wheat. 
I n the 2nd century, Rome fos t e r e d the development of the 
resources of each Province of T r i p o l i t a n i a . I t commenced t o 
encourage the people t o p l a n t o l i v e s and vineyards. This change 
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i n a g r i c u l t u r a l p o l i c y may be ascribed p a r t l y t o the decline i n 
the f e r t i l i t y o f the s o i l and t o a growing shortage of wine and 
o i l i n Rome, as had been the case w i t h wheat supplies sometime 
before. So the a g r i c u l t u r e extended southwards i n T r i p o l i t a n i a , 
and the Ekaperor Septimus Severus (193-211 A.D.), who was bom i n 
Lep t i s Magna, organised the defence of the country against the 
Berber:s. Consequently, the p l a n t i n g of o l i v e trees i n T r i p o l i -
t a n i a as a^  whole developed widelyC F i g . 32). 
The Jebel Garian as a pa r t of the T r i p o l i t a n i a n escarpment, 
was i n f l u e n c e d by t h i s a g r i c u l t u r a l development. There i s much 
evidence o f the remains of Roman farms and o i l press.es throughout 
the f e r i i i l e areas of the Jebel. 
I n a d d i t i o n , the r i g h t s of tenure, both f o r n a t i v e and Roman 
land-owners, were respected and a g r i c u l t u r e was developed to a 
higher l e v e l than t h a t o f nomadic herding. Moreover, the Romans 
paid great a t t e n t i o n t o the a r r e s t i n g of s o i l erosion w i t h masonry 
dams across the va l l e y s as f o r example i n Wadi tl Guasem and Wadi 
Mejenine t o ob t a i n water f o r a g r i c u l t u r a l purposes. 
I n the 7th century A.D. the Arabs overran Libya, and caused 
a serious decline i n a g r i c u l t u r e . Nomadic l i f e developed once 
more. The Berbers who used t o l i v e i n the whole coastal zone and 
Jefara withdrew t o the mountainous regions such as the Jebels' ' 
Nefusa, Garian and Tarhuna. The Berbers pr a c t i s e d c u l t i v a t i o n 
on the slopes of the wadis on terraces and the p l a i n areas. They 
used t o sow wheat and barley over the Jebel lands, and at the same 
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time they p a i d great i n t e r e s t t o o l i v e and some other f r u i t t r e e s . 
They b e n e f i t e d g r e a t l y from the existence of springs i n the bottom 
of some of the wadis such as Wadi Arbaa, Wadi Gan (near the Slahat 
t r i b e ) and Wadi Tor s h i n . They were accustomed t o the use of 
i r r i g a t i o n methods e s p e c i a l l y during the summer. 
The Jebel Garian i n the beginning of the Arab conquest was 
f u l l y c o n t r o l l e d by the Berbers. But the s i t u a t i o n changed 
suddenly as soon as the Beni H i l a l and the Beni Soleim entered 
Libya i n the 11th century. Those nomadic t r i b e s destroyed the 
l a s t t races of the ancient a g r i c u l t u r a l p r o s p e r i t y . Some of the 
Arab t r i b e s came up t o the Jebel and dominated the whole eastern 
p a r t of the Jebel Garian as w e l l as the southern section. The 
Berbers were t h e r e f o r e i n an i s o l a t e d p o s i t i o n . The Arab t r i b e s 
p r a c t i s e d t h e i r nomadic l i f e , wandering w i t h t h e i r herds from one 
place t o another. Some t r i b e s s e t t l e d permanently i n the 
^ d i r i y a t A l Guasem, where water resources were a v a i l a b l e near 
the surface; they used i t t o i r r i g a t e vegetables. Arabs s e t t l e d 
i n two other oases namely Rabta A l Garbia and Rabta A l Shargia, 
where they used spring water f o r domestic and a g r i c u l t u r a l 
purposes. 
At the end of the l6th century the Turks occupied Libya. 
Their occupation d i d not mean any great changes i n a g r i c u l t u r e . 
On the contrary, the s i t u a t i o n worsened as a r e s u l t of the 
domination of Arab system of the Beni Sp.leim and Beni H i l a l . 
Those t r i b e s maintained t h e i r own t r a d i t i o n s p r a c t i s i n g s h i f t i n g 
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c u l t i v a t i o n and a p a s t o r a l l i f e . They never allowed the Berbers 
t o go down to the Ghibla or G a t t i s f o r sowing or grazing. The 
Turks paid no a t t e n t i o n t o the mountainous regions. They concen-
t r a t e d t h e i r e f f o r t s on g e t t i n g taxes from the i n h a b i t a n t s . As a 
r e s u l t , Sedentary farming on the Jebel was r e s t r i c t e d by those 
Berbers who had the o p p o r t u n i t y to c u l t i v a t e t h e i r own lands on 
the plateaux or the slopes of the wadis. 
ID. the l8th century, the Karamanlis took over the whole of 
Libya, but i n the 19th century a second Turkish occupation took 
place. The Turkish a d m i n i s t r a t i o n during the r u l e of Ibrahim 
Pasha made some e f f o r t s t o encourage the p l a n t i n g of o l i v e trees 
over the mountainous zones. 
When the I t a l i a n took over Libya, they could not commence 
development of the Jebel Garian before 1933» because of l o c a l 
r e s i s t a n c e . Later on, they s t a r t e d serious development of 
c u l t i v a t i n g lands and the establishment of demographic settlements. 
The basis of I t a l i a n a g r i c u l t u r a l a c t i v i t y was the encouragement 
of tobacco c u l t i v a t i o n on a l l the f e r t i l e land. This was c a r r i e d 
out by A.T.I. (Azienda Tobacciii I t a l i a n i ) under the j u r i s d i c t i o n of 
the I t a l i a n State Monopoly. The A.T.I, confined i t s operation t o 
a colony located at Tigrinna t o the south of the Garian towQ. 
Since independence, the Government has paid great a t t e n t i o n 
t o developing the c u l t i v a b l e lands over the Jebel. The semi-
nomads of A l Asabaa, f o r instance, have s t a r t e d to p l a n t various 
t r e e s i n t h e i r own c a b i l a lands, w h i l s t the semi-nomads of A l Orban 
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maintained t h e i r p a s t o r a l a c t i v i t y . 
POSSESSION AMD OWNERSHIP OF LAND 
(2) I n t h e Jebel Garian, land i s divided i n t o f i v e categories: 
1. "Halk", or property held i n f u l l ownership by p r i v a t e persons. 
2. " M i r i " or p u b l i c property belonging t o the s t a t e . 
3. "Wakf" or land a l i e n a t e d i n mortmain not l i a b l e t o t r a n s f e r . 
k, "Matroke" or land made f r e e f o r p u b l i c use. 
5. "Mawat" or land not c u l t i v a t e d , or waste land. 
1. " I ^ l k " land i s the most outstanding f e a t u r e among a l l the 
t r i b e s of the Jebel Garian. Some members of each t r i b e own p l o t s 
of land which d i f f e r i n size from one person t o another. The 
average size of each i n d i v i d u a l property ranges from one quarter 
t o h a l f of a hectare, but i s i n v a r i a b l y fragmented. Parcels of 
land are very small. The reason i s the system of i n h e r i t a n c e . 
On the death of a Moslem, a f t e r the f u n e r a l expenses have been 
met, hisdebts s e t t l e d and the legacies and bequests made, the 
remaining estate i s d i v i d e d among his h e i r s , some of whom have a 
reserved share. There i s i n f a c t no l i m i t to the subdividing of 
an estate however small i t may be. F r u i t trees are also d i v i d e d , 
and one t r e e can belong t o many people. 
The I t a l i a n s d i d not convert the Islamic l e g i s l a t i o n which 
v/as p r e v i o u s l y accepted by the Turks. Thus the system of owner-
ship r i g h t s and land disposal remained. A person who owns a 
p l o t of land, whether i n h i s o\m t r i b e or i n another t r i b e , can 
exercise h i s r i g h t s and he can supervise h i s property. So the 
members of the c a b i l a r e t a i n e d these t r a d i t i o n s from one generatior 
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to another. As a r e s u l t of i n h e r i t a n c e , i t i s very d i f f i c u l t t o 
define the p r o p e r t i e s of a l l the owners, e s p e c i a l l y when they have 
not r e g i s t e r e d t h e i r lands. With every generation, i n d i v i d u a l 
lands become smaller and more d i f f i c u l t t o survey. 
However, the mulk lands i n both l ^ d i r i y a t s Beni Nser and Beni 
Dand were confiscated by the I t a l i a n Government and given t o 
I t a l i a n s e t t l e r s . The owners were dismissed and expropriated 
t h e i r p r o p e r t i e s . The sedentary peoples i n the Mudiriyats Beni 
Kha-lifa, A l Guasem, A l Asabaa? and A l Orban were not influenced by 
I t a l i a n a g r i c u l t u r a l a c t i v i t i e s because of lack of time and money. 
Those i n h a b i t a n t s r e t a i n e d t h e i r own p r o p e r t i e s . 
P r i v a t e holdings i n the Mudi]?iyat A l Guasem and Beni K h a l i f a 
c o n s i s t o f small p l o t s i n the c a b i l a i t s e l f as w e l l as some land 
of the Ghibla and G a t t i s . Some p r i v a t e holdings i n both A l Asabaa 
and A l Orban contain 200 hectares. The size of holding d i f f e r s 
from one person t o another. For example, a large holding i n A l 
Guasem i s 60 hectares and i n Beni K h a l i f a up t o 30 hectares. In 
the M u d i r i y a t A l Orbsai, where pastoralism s t i l l p r e v a i l s the 
p r i v a t e land of each member of the t r i b e i s very l a r g e , so tha t 
i t may be d i f f i c u l t t o define each p r i v a t e land without a survey. 
G a t t i s land This land i s generally s i t u a t e d i n the north-western 
se c t i o n o f the Jebel Garian and i t extends from the f o o t of the 
Garian escarpment as f a r as the road which departs from Azizia t o 
B i r A l Guem. This t e r r a i n i s very extensive and i s estimated to 
be 80 sq. kilo m e t r e s (See, F i g . 33). 
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The Turkish Government during i t s a d m i n i s t r a t i o n of Libya i n 
1882 sold t h i s land t o the i n h a b i t a n t s of Garian f o r c u l t i v a t i o n , 
because the Berbers had i n s u f f i c i e n t c u l t i v a t e d land on the Jebel. 
Hox^ever, a l l Garian t r i b e s own p l o t s i n G a t t i s . The c u l t i v a t o r s 
go down during autumn t o sow cereals or during early summer to 
harvest them. The u t i l i z a t i o n of c u l t i v a t e d land depends on the 
holder who has a r i g h t t o s e l l h i s land or rent i t , Thus Ga t t i s 
i s regarded from t h i s p o i n t of view as "Mulk" land. 
2. " M i r i " l and, or communal land e x i s t s i n the southern zone of 
the Jebel, t o the south of both A l Asabaa and A l Or ban, and i s 
l o c a l l y c a l l e d "Ghibla land". I t i s estimated at 115 square: 
k i l o m e t r e s . On the northern edge of the Ghibla^ there i s found 
the main watershed. From t h i s , deeply i n c i s e d and tortuous wadis 
f l o w towards the n o r t h w i t h , however, considerable deposits of 
a l l u v i u m along t h e i r courses. To the south, the wadis are more 
ge n t l e being wide and f a i r l y f l a t but w i t h a w e l l defined " L i t 
mineur"; They are encased between stretches of f l a t or gently 
dipping denuded plateau surfaces except where the volcanic outcrops 
have given r i s e t o more rugged f e a t u r e s . The Ghibla i s used f o r 
w i n t e r pasture and the- s h i f t i n g c u l t i v a t i o n of cereals p a r t i c u l a r l y 
i n the wadis where a p a r t of the winter r a i n f a l l i s r e t a i n e d i n the 
sub s o i l . 
Thus the c u l t i v a t o r s of the Beni Nser, Beni K h a l i f a , A l 
Asabaa- and A l Orban have f u l l r i g h t s t o u t i l i z e t h i s land e i t h e r 
by c u l t i v a t i o n or pastoralism. This land r i g h t was given by the 
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Turkish Government t o the Garian t r i b e s i n 1882 at the beginning 
of the second Ottoman occupation, and has th e r e f o r e been used by 
the people f o r a long time. Later on, the semi-nomads of A l 
Orban objected s t r o n g l y and d i d not allow Beni K h a l i f a and Beni 
Nser t o u t i l i z e t h e i r land r i g h t s . Consequently, f i g h t i n g 
between Berber c u l t i v a t o r s and Arab semi-nomads broke out. 
Therefore, the T r i p o l i t a n i a n Government prevented both Arabs 
and Berbers from u t i l i z i n g Ghibla land e i t h e r f o r sov/ing cereals 
or grazing animals. 
3. "Wakf" land occurs i n a l l t r i b a l lands of the Jebel. Normally 
small p a r c e l s , wakf can be w i t h i n or wit h o u t . The u t i l i z a t i o n 
of t h i s land i s very l i m i t e d and the t o t a l area i s unknown. 
"Matroke" land i s found i n large areas i n the western part of the 
mountain and i n a l l undeveloped areas i n Beni Daud, Beni K h a l i f a , 
Beni Nser, A l Guasem, A l Asabaa and A l Orban. I t does not 
belong t o ani? p a r t i c u l a r holder; matroke land i s normally owned 
by the whole t r i b e . No one from another t r i b e has the r i g h t to 
use t h i s land at a l l . However, i t i s possible f o r any member 
of the t r i b e t o u t i l i z e i t . I n both Beni Daud and Beni Nser, 
the I t a l i a n Government e n t i r e l y c o n t r o l l e d t h i s land i n order t o 
develop i t f o r a g r i c u l t u r a l purposes. I n the r e s t of the 
Mudi r i y a t s such as A l Guasem, Beni K h a l i f a , A l Asabaa and A l 
Orban, the matroke land remains as before. 
5» "Mawate" land i s found i n d i f f e r e n t places i n the whole o f the 
Jebel. This type o f land normally consists of rocky h i l l s or 
dry wadis which are ge n e r a l l y unsuitable f o r a g r i c u l t u r a l 
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a c t i v i t i e s . I t i s easy t o d i s t i n g u i s h t h i s land i n a l l the 
rocky areas of eroded limestones i n any section of the region. 
The s o i l was completely eroded from these h i l l s . At present, 
the matroke land i s increasing c o n t i n u a l l y as a r e s u l t of c u t t i n g 
of t r e e s and over-grazing as w e l l as t o r r e n t i a l r a i n f a l l . 
Furthermore, dry weather during spring and summer reduces the 
vegetation cover and f a c i l i t a t e s wind erosion. This phenomenon 
i s dangerous unless the Government and people p l a n t various trees 
i n order t o p r o t e c t s o i l s from going down to the bottom of the 
wadis. This type of land i s noted i n Beni Daud, Beni Nser, 
Beni K h a l i f a and A l Guasem. S o i l erosion i s not extensive i n 
A l Orban or A l Asabaa, as the land has maintained i t s n a t u r a l 
v e g e t a t i o n , and the mawat land i s t h e r e f o r e not a problem. 
SYBTEI4S OF FARMING. 
There are two types of dry farming i n the Jebel Garian: 
Berber gardens and I t a l i a n farming. 
Berber gardens. The dry Berber gardens are found widely through-
out the Jebel. This type of dry farming depends on the qu a n t i t y 
of r a i n f a l l and sometimes i n s p e c i f i c zones e i t h e r on w e l l s or 
springs. The size of each u n i t of land d i f f e r s from one place 
to another, but i s g e n e r a l l y small. The average may range 
between one quarter and one h a l f o f a hectare. These small 
gardens are f o ^ d e i t h e r i n s i d e the c a b i l a land or on the slopes 
of the h i l l s and the minor terraces. 
(a) I n A l Guasem, the dry gardens are found w i t h i n the lands 
of a l l t r i b e s w i t h the exception o f Kmashat which depend on 
i r r i g a t i o n ( P l a t e 27 ) . The c u l t i v a t o r s i n t h i s p a r t of the 
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mountain own patches of land w i t h i n t h e i r own t r i b a l areas. 
The maximum size of holdings reaches 20 hectares and the minimum 
i s a quarter of a hectare. This i s due t o the f a c t t h a t the 
I t a l i a n Government have not appropriated the c u l t i v a t e d land of 
t h i s p a r t o f the Jebel. However, there i s a strong connection 
between the d i s t r i b u t i o n of settlements and the c u l t i v a t e d lands 
i n A l Guasem. A g r i c u l t u r e f l o u r i s h e s where f e r t i l e land and . 
water resources are a v a i l a b l e . Dry gardens generally spread 
over the whole Guasem plateau w i t h the exception of the western 
s e c t i o n where the rocky h i l l s form a zone which extends from 
n o r t h t o south such as Caf Sdendu, Caf Ben Y e k h l i f and Bu 
Gannush (P l a t e 28 ) . 
Genera?lly speaking, the dry gardens grow cereals and t r e e 
crops such as o l i v e s , a p r i c o t s , almonds, vines, apples. I n 
a d d i t i o n , they grow vegetables, but i t must be borne i n mind 
t h a t vegetables r e q u i r e a r t i f i c i a l i r r i g a t i o n . For instance, 
they are grown i n Kmashat and Wadi Nakhle as the water-table i s 
near the surface ( P l a t e 29 ) , but i n the other t r i b e s o f A l 
Guasem, c u l t i v a t o r s i r r i g a t e vegetables by obtaining water from 
t h e i r own c i s t e r n s . Moreover, the vegetables from these small 
gardens are normally f o r domestic purposes. 
(b) I n Beni Daud, the Berber c u l t i v a t o r s own small c u l t i v a t e d 
parcels e i t h e r on the plateau or on minor terraces i n both Wadi 
Tegffssat and Wadi Mgar ( P l a t e 30 ) . The I t a l i a n c o l o n i z a t i o n 
(1933-39) concentrated i t s p r o j e c t s on the f e r t i l e zone i n the 
Beni Daud, leaving the rocky h i l l s , waste lands and wadi slopes 
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f o r the indigenous c u l t i v a t o r s . Thus Ulad Ben Yaaghub, Cradna 
and Ga^sr T i g r i i m a t r i b e s who are s e t t l e d i n the western section 
of the Beni Daud continued p r a c t i s i n g t h e i r p r i m i t i v e a g r i c u l t u r e . 
They used t o i r r i g a t e t h e i r own gardens i n Wadi Mgav by major 
springs, but l a t e r , t h e i r own r i g h t s were appropriated by the 
I t a l i a n Government who decided t o d i s t r i b u t e water not f o r 
i r r i g a t i o n but f o r domestic purposes-in Tigrinna v i l l a g e . I n 
1958, Bjost of the I t a l i a n s l e f t the mudiriyat and t h e i r farms 
were taken by the Berbers. 
(c) The system o f farming i s s i m i l a r i n Beni Nser; the only 
d i f f e r e n c e i s t h a t some t r i b e s depend on i r r i g a t i o n : Zawiet Abd 
A l Mlack, A l Yaagib, Bu Ayyad, Dannun and Salahat. The other 
t r i b e s depend on dry farming. The c u l t i v a t e d areas i n the 
western zone are s i t u a t e d e i t h e r on the slopes of wadis such as 
Wadi Arbaa or on the minor terraces such as i n Abu Ayyad. I n 
Dannun, the Berber gardens are found i n the bottom of the Wadi 
Arbaa. Concerning Slahat, the major c u l t i v a t e d b e l t i s found 
i n the bed o f Wadi Gan or i t s t r i b u t a r y (Plate 3]). Thus the 
type of farming i n a l l these areas i s s i m i l a r t o i r r i g a t e d orchard 
c u l t i v a t i o n . 
(d) I n Beni K h a l i f a , the dry gardens are the dominant f e a t p r e 
i n the eastern zone of the mudiriyat where the most f e r t i l e zone 
i s found i n the Wadi A l Taffah and Wadi Njasat. 
The c u l t i v a t e d lands of the western zone df Beni K h a l i f a are 
l i m i t e d by the appearance of the rocky limestone h i l l s . Thus 
the Tebadut t r i b a l land i s considered t o be the only c u l t i v a t e d 
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area. Formerly, the c u l t i v a t e d land benefited froip i t s v i c i n i t y 
to Wadi Torshin; at present the a g r i c u l t u r a l b e l t i s r e s t r i c t e d 
t o minor terraces and small p l o t s over the gentle slopes of the 
rocky h i l l s . The Berber c u l t i v a t o r s o f Beni K h a l i f a r e l y e n t i r e l y 
on t h e i r f r u i t t r e e s , cereals and vegetables. I n Wadi Taffah 
and Wadi Njasat, c u l t i v a t i o n f l o u r i s h e s owing t o f e r t i l i t y of 
s o i l s . The major t r i b e s who have s e t t l e d i n t h i s zone are 
By Zayyan, Beni Wazir, esh Shamsa etc. ( P l a t e 32 ) . 
(e) I n A l Asabaa. the c u l t i v a t e d zone i s s i t u a t e d i n the 
noj?thern section of the m u d i r i y a t , w h i l s t the r e s t i s generally 
grazing land. Dry and i r r i g a t e d gardens are found, the former 
among the semi-nomads whose dry gardens are located on the Asabaa 
plateau, w h i l s t the l a t t e r are r e s t r i c t e d to Rabta A l Garbia and 
Rabta A l Shargia. 
The semi-nomadic farming consists o f gro^ang crops such as 
o l i v e s , almonds, f i g s and vegetables. Cereals are also grown 
e i t h e r w i t h i n the c a b i l a land or on G a t t i s and Ghibla lands. The 
semi-nomadic gardens are s i m i l a r t o the Berber dry gardens; 
small parcels of land, surrounded by a w a l l of clay which also 
acts as a boundary between one garden and another. On the other 
hand, dry gardens are sometimes found i n the bottom of the wadis 
such as Wadi Crema, Wadi Bebouk and Wadi Janiah. The semi-
ndmadic c u l t i v a t o r s also u t i l i z e springs as f o r instance Ain 
Misca and Saniet Crema. However, the c u l t i v a t i o n of trees by 
semi-nomads of A l Asabaa i s concentrated only i n summer, when 
they r e t u r n fron? harvesting the cereals. 
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The i r r i g a t e d gardens of Rabta a l Garbia and Rabta a l 
Shargia depend on springs which are found i n both oases. The 
Arabised Berbers have c u l t i v a t e d dates, barley and vegetables 
f o r a long time (Plate 33 ) . I r r i g a t e d gardens are more 
prominent i n Rabta Al Shargia, because the capacity of the springs 
i s higher than i n the eastern oasis. 
( f ) I n A l Orban. a g r i c u l t u r a l a c t i v i t y i s very l i m i t e d , as 
the semi-nomads are more iijobile and less s e t t l e d . Nevertheless, 
there-are a few dry gardens i n the bottom of these wadis w i t h 
h i gh w a t e r - t a b l e springs. The major crop i s the date and also 
grown are some v a r i e t i e s o f vegetables which r e s i s t a r i d i t y . 
The small p l o t s normally l i e on n a t u r a l or a t t i f i c i a l terraces. 
I t a l i a n farming. Both the e x - I t a l i a n farming and Berber farming 
i n general depend on r a i n f a l l . The main d i f f e r e n c e i s t h a t the 
I t a l i a n farms were more l i m i t e d i n size ( F i g . ) ; they range 
from two t o f i v e hectares. Moreover, the I t a l i a n farmer had t o 
grow a c e r t a i n crop, tobacco, i n which they used more advanced 
a g r i c u l t u r a l techniques than the Berbers or the Arabs. I n 
a d d i t i o n , the e x - I t a l i a n farms were c o n t r o l l e d by ATI which had 
the r i g h t t o supervise the whole production of tobacco. On the 
other hand, the ATI o f f e r e d during the drought years every k i n d 
of help t o the farmers i n c l u d i n g food and water. 
About 356 demographic farms measuring lk57 hectares, were 
est a b l i s h e d i n two M u d i r i y a t s , Beni Daud and Beni Nser.^^^ Today 
only about 10 perceent o f the demographic farms remain. Further-
more, t h e r e was a p r i v a t e concession of 300>hectares c a l l e d 
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Gertsiani farm, but after the death of the owner half was 
in h e r i t e d by his sister and half to the family of the'Prime 
m n i s t e r of Mbya. 
The chief crops of both the e x - I t a l i a n farms and the private 
one, as mentioned already, are tobacco, ol i v e s , f r u i t and 
vegetables. The farmer was allowed to grow a l i m i t e d area of 
wheat. I t must be borne i n mind that the area which i s devoted 
to tobacco i s 1-g- hectares per farm, i . e . three quarters of the 
t o t a l area of a small demographic farm. The animal labour 
f o r each farm i s one horse. Livestock are not kept i n the farm 
fo r fear of damage to the tobacco and the other f r u i t trees. 
However, the establishment of t h i s type of modern dry 
farming on the Jebel plateau and under special a r i d conditions 
requires heavy f i n a n c i a l assistance. Therefore, the ex-Italian 
agency made great c a p i t a l investments. 
The success of the farms since 1933 increasing tobacco 
production was due to the f e r t i l i t y of thp s o i l , favourable 
climate conditions and continuous hard work of the s e t t l e r s . 
Thus modern cash-crop farming must receive more attention both 
from Government and the s e t t l e r s themselves. 
The I t a l i a n agency ATI had decided to expand the cultivated 
areas i n the p l a i n zones of the Jebel. Moreover, the agency 
decided to develop a l l lands suitable f o r the tobacco production 
i n order to encourage more I t a l i a n s e t t l e r s . But the outbreak 
of the second World War put an end to the projects of the agency 
and i t s desire to control more cultivated lands i n Al Guasem, 
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Beni Khalifa and Al Asabaa. 
METHODS OF IRRIGATION. 
Although agriculture i n the Jebel Garian generally depends 
on r a i n f a l l there are certain areas i n the mountain which r e l y 
on i r r i g a t i o n . There are two kinds of i r r i g a t i o n , the f i r s t 
from wells, and the second from springs. The Kmashat and the 
Slahat t r i b e s draw water from wells, while the Rabta 3 I Garbia, 
Rabta i l Shargia, Abu Ayyad and Dannun dep^d on springs 
(Plate 3k). 
(a) As regards i r r i g a t i o n from wells, the water-table i n 
both Kmashat and Slahat l i e s near the surface. The average 
depth of the wells i s approximately 5-10 metres, and they number 
about twenty i n both areas. The system of i r r i g a t e d farming i s 
similar to the system i n the cdastal zone of T r i p o l i t a n i a . 
There i s one we l l i n each garden or groups of small gardens. 
Beside each w e l l there i s a sloping d i t c h , puddled with clay so 
that a cow can move easily up and down to raise the water, which 
i s l i ' f t e d i n a p r i m i t i v e skin bag or dalu. The system, known 
as .iabadah, requires an indiv i d u a l to assist the cow or other 
animal draw the water. This operation i n fact i s a tiresome 
task. I f a Persian wheel or other pumping device were used, one 
or more animals could be attached to the device and used to draw 
the water without additional e f f o r t on the part of the v/orker 
except to see that the animals kept moving. When the water i s 
raised from the bottom of the w e l l , the dalu opens automatically 
to pour water inside a small basin called mada. The water then 
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flows down to the .jgibig or tank. As soon as the water' reaches 
the top of the j a b i a , the worker or .1 abbad opens a small hollow 
i n a bottom corner of the Jabia, so that water can flow out 
along a channel which d i s t r i b u t e s water over a l l the .iadawil or 
small pieces of cultivated land i n the garden. However, the 
operation of getting water by the dalu takes about six hours. 
The worker has to spend another six hours i r r i g a t i n g the various 
jadawil. Moreover, there are another group of secondary 
channels which have to be opened and closed to i r r i g a t e the 
jadawil. 
By t h i s p r i m i t i v e means, the cu l t i v a t o r s of both Kmashat 
and Slahat can i r r i g a t e t h e i r own lands. I t must be noted that 
the t o t a l c ultivated lands are l i m i t e d by the capacity of each 
w e l l . Vegetables and dates are grown f o r domestic consumption 
as w e l l as f o r the Garian market. Alalfa i s cultivated to feed 
cows, donkeys and horses. 
I n Slahat, the same methods of i r r i g a t i o n and crops exist 
i n a l l the small gardens that are spread over the bed of the 
Wadi Gan. Unfortunately, at the present time most of the Slahat 
wells are drying up ov/ing to the excessive use by c u l t i v a t o r s . 
Thus the a c t i v i t y of the farmers i s being stopped by lack of 
water. 
(b) I n other areas such as Dannun and Bu Ayyad, i r r i g a t i o n 
depends on water from springs. Here crops are grown i n small 
gardens on the wadi f l o o r . These are i r r i g a t e d by simple 
gravity flox^^ down from springs located on the wadi sides. The 
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gardeners then channel t h i s water over the whole area of the 
wadi f l o o r . Every gardener has the r i g h t to i r r i g a t e his 
garden or .ianan at a particular time i n the week. This prevents 
excessive competition between neighbours; a gardener not being 
allowed to use water when i t i s his neighbour's time. Some 
i r r i g a t e d areas are dependent on r a i n f a l l . These are found on 
the wadi sides where the c u l t i v a t o r s generally use a mound of 
clay and pebbles as a dam to prevent r a i n from flowing do\m to 
the wadi. They consequently make f u l l use of i t f o r t h e i r own 
land. 
The success of crops i n both ABu Ayyad and Dannun depends 
however largely on the capacity of the springs for the lands 
i r r i g a t e d by rainwater are small compared with the plots on the 
wadi f l o o r . I n years of drought not only are the springs at a 
low l e v e l through lack of r a i n f a l l but also extra demands are 
made on them. I n these years heighbouring Berber t r i b e s , such 
as Bu Zayyan, Mgarba, Tebadut etc. come to J B U Ayyad and Dannun 
springs t o obtain water, and so the spring cannot be ^ j t i l i z e d 
f o r agriculture. 
I n the Mudiriyat Al Asabaa, there are four springs; Taghnet, 
Om a l Maarof, Ain Hasnun, Rabta zl Garbia and Rabta a l Shargia. 
The two l a t t e r are the most important springs i n the whole Jebel 
Garian. The Rabta a l Garbia spring i s situated to the south 
eastern.section of the dases. I t s capacity ranging from 150O-
2000 l i t r e s an hour i s higher than Rabta i l l Shargia spring. The 
spring water runs from the eastern part of the oases through a 
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series of channels and slowly flows to the western part, where the 
water spreads over a l l the small gardens or swani. [ 
However there i s a specific method of d i s t r i b u t i n g the water 
i n the cult i v a t e d lands of the oasis. The local system of 
d i s t r i b u t i o n of the spring water guarantees every gardener that 
his own needs of water for i r r i g a t i o n purposes w i l l be provided. 
The operation continues day and night. Consequently, the c u l t i -
vated lands are divided in t o many groups of swani, between each of 
which there i s a main channel. There are a series of secondary 
channels along which water flov/s to the indiv i d u a l gardens. The 
l o c a l t r i b a l t r a d i t i o n forbids anyone to u t i l i z e any additional 
quantity of water. One unfortunate factor i s that there i s no 
system of drainage and hence the cultivated land has become saline, 
as a r e s u l t of the deposition of mineral salts i n the s o i l s . 
The main crop i s the date palm which i s very successful i n 
these oases. Vegetables grow w e l l , but the absence of drainage 
affects some vegetables such as green pepper and tomatoes. 
In Rabta a l Shargia, the eastern oasis (Plate 33 , there 
i s one spring and two wells, which are u t i l i z e d i n the same manner 
as elsewhere. 
In Al Guasem, there are also springs, most of which flow only 
i n winter and are only used for domestic purposes. The two most 
important ones are i n Bu Gheilan (Plate 35, the larger one lying 
to the west and the small one to the east. The ex-I t a l i a n Govern-
ment has b u i l t a basin near the major spring i n order to maintain 
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and control i t s water. The main use of t h i s spring i s to i r r i g a t e 
the small plots of vegetables. Rahba and Abgar tribes monopolise 
these springs f o r a g r i c u l t u r a l and domestic uses. 
ROTATION OF CROPS 
There are two types of ro t a t i o n practised i n the Jebel, one 
for winter crops and the other for those of summer. The former 
involves cereals and vegetables such as cabbages, cauliflowers, 
carrots, t u r n i p s , spinach and lettuce. The l a t t e r involves 
tobacco, peas, tomatoes, green peppers, broad beans, onions, 
potatoes and tree f r u i t s . 
The r o t a t i o n of cereals i s very simple since the sedentary 
c u l t i v a t o r divides his land i n t o two parts, one f o r wheat or 
barley, while the second i s l e f t fallow. In the next year, the 
cu l t i v a t o r sows wheat or barley i n the fallow land. Poor people 
who OAvn small plots of land, frequently c u l t i v a t e them every year, 
but n a t u r a l l y the system of leaving land fallow produces much 
better ioelds. Biennial rotations are used on the plateau lands, 
but i n the case of the Gattis land, both semi-nomads and Berbers 
u t i l i z e t h e i r own ind i v i d u a l lands every year. This i s due, on 
the one hand, to the lack of arable land and on the other to the 
fact that the Gattis lands normally obtain new s o i l as a conse-
quence of annual wadi deposition. Thus i n t h i s zone f e r t i l i t y i s 
annually renewed and so i t i s very favourable for growing of 
cereals. 
F e r t i l i z e r s and Manures 
Most of the Jebel s o i l s are f e r t i l e and can give high yields 
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i n case of occurrence of s u f f i c i e n t quantity of r a i n f a l l . There-
for e , most of the Jebel farmers use manuring only f o r vegetables, 
i n order to maintain the high y i e l d of such crops. Inorganic 
f e r t i l i z e r s are used extensively i n the ex-Italian farms which 
are:^ devoted, to growing of tobacco, but the Berber farmers use 
only organic f e r t i l i z e r . Animal manure i s available i n quantity 
i n the Jebel where the animals belonging to the farmers are kept 
for most of the year notably camels, horses and donkeys. Sheep 
and goats are mostly kept out of t h e i r own cabila land. 
The method of preparing the manure for use i s to sink the 
brought manure into a p i t of some two or three metres' depth and 
leave i t f o r a time. After three or four months the manure i s 
at i t s best for use i n the gardens. However, i n the ex-Italian 
farms, the manure i s not to be used f o r tobacco. The farmers are 
advised to use the inorganic f e r t i l i z e r s which do not harm t h i s 
sensitive crop. 
TREE CROPS. 
(1) Olives 
The o l i v e i s one of the most important crops i n the Jebel 
Garian, as i t i s grown over the whole region despite concentration 
i n specific zones. I t i s generallywell adapted to the s o i l 
conditions and low r a i n f a l l ; i t can r e s i s t wind and high temper-
atures and i t s c u l t i v a t i o n i s r e l a t i v e l y simple. The inhabitants 
of the Jebel plant olives i n the form of cuttings which are placed 
i n the bottom of holes about three, feet deep. Under t h i s method, 
the trees get a good s t a r t and develop e a r l i e r than i n the ca; 
of seedlings. 
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Garian olives are very ancient (Plate 36 ) ; some of them 
are several hundreds of years old. Naturally, there i s strong 
reason i n favour of following l o c a l practice which i s based on 
centuries of experience. The I t a l i a n s , however, adopted a 
d i f f e r e n t method of planting. They imported young seedling 
trees from Tuscany, probably on account of d i f f i c u l t i e s i n 
obtaining s u f f i c i e n t cuttings of the local varieties. However, 
i t can be seen already that the lo c a l varieties are more 
resistant to drought than the introduced types. 
The local v a r i e t i e s of o l i v e are Rasli. Garearshi. Zarsi. 
Futuri.ciChemlali and Hammuri (mostly planted during Roman and 
Turkish times), the new varieties imported from Tuscany are 
Frantoio. Teccimo^ Morololo etc. The former are found i n 
a l l Berber gardens while the l a t t e r are r e s t r i c t e d to the ex-
I t a l i a n settlements. 
Water i s he l p f u l i n some cases and essential i n encouraging 
the growth of young trees, but after the tree i s 3 or ^  years 
o l d , i t can grow without water i n the more humid zones of the 
Jebel. 
At the beginning of winter, the olives are ready for the 
harvest. A tree can produce an average of approximately 360-lfOO 
kilograms, or the equivalent of 60-65 l i t r e s of pure o i l . On 
the other hand, the young tree produces about 36-96 kilograms 
and about 6-l5 l i t r e s of o l i v e o i l . 
The number of o l i v e trees i n the Jebel Garian i s 87,900. 
Of them 36,800 have been planted by the "indigenous people. The 
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rest date from Roman and Turkish times. In addition, there are 
28,J+50 I t a l i a n d i v e trees, r e s t r i c t e d mainly to the ex-Italian 
farms i n both Beni Daud and Beni Nser (Plate 37). Figure 35 
shows the d i s t r i b u t i o n of o l i v e trees i n the whole region, and 
th e i r t o t a l number i n 1957-58 i s as follows: 
Number of Production i n Percentage of 
Mudiriyat- trees. quintals Production 
1957- 58 
Beni Daud 12,500 ^,351 27.5f« 
Beni Kser 11,500 1,620 10.2^ 
Beni Khalifa 16,500 5,7^0 36.^^ 
Al Guasem 16,500 2,lf00 15.1^ 
Al Asabaa^ 1,200 1,700 10.8^ 
Al Orban 78O 
E x - I t a l i a n farms 28,if50 
Totals 87,^30 15,821 100.0^ ^ 
This table shows that the o l i v e trees are r e s t r i c t e d to the 
cultiv a t e d zones of Berber and ex- I t a l i a n dry farming, whilst 
the semi-nomadic zone of Al Asabaa has few. 
2. Figs i n the Jebel Garian assume a position of importance i n 
Berber c u l t i v a t i o n similar to that of date palms i n the coastal 
zone of T r i p o l i t a n i a . They grow i n a l l zones of the Jebel 
(Plate 38 ) . 
(5) 
According to the I t a l i a n figures of 1926-27 , the number 
of f i g trees was estimated to be 6,000. They had increased i n 
1955 to 113,3^8, but were 109,1^8 i n 1957- 58. Figure 36 shows 
t h e i r d i s t r i b u t i o n and the above table i l l u s t r a t e s t h e i r t o t a l 
number and production. 
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No. of trees Production i n 
Mudiriyat Mature Young quintals Percent 
1957- 58 
Beni Daud 3,826 200 17 1,9% 
Beni Nser 8,707 1,750 107 
Beni Khalifa 31,167 2,000 126 lk.1% 
Al Guasem 7,500 270 375 kl,9% 
Al Asabaa 52,000 600 165 29.Q% 
Al Orban 227 200 3 lh% 
Totals 103,^27 5,020 893 100,0% 
Although Asabaa has the greatest number of f i g trees, i t s 
production i n 1957-58 was lower than A l Guasem, because the 
Guasem f i g trees are more mature and older than trees i n the 
other zones of the Jebel. Al Asabaa, however, has the second 
highest rate of f i g production. Although Beni Khalifa has a 
large number of trees, i t s production i s lower than that of Al 
Guasem. This may be explained by the diseases which have 
affected the f e r t i l i t y lof the f i g trees i n t h i s zone of the Jebel. 
Methods of c u l t i v a t i o n appear to be similar over the whole 
region. I n other words, both Berbers and Arabs plant young f i g s 
on minor terraces or i n small gardens. The cul t i v a t o r s tend 
the young trees f o r a few years u n t i l they begin to bear f r u i t . 
The l o c a l f i g s , generally, can r e s i s t the dry conditions and 
benefit only from absorption of the humidity which exists i n 
the sandy f o r m a t i o n s . T h e y are white i n colour and are 
d i f f e r e n t from the f i g s of the coastal zone of T r i p o l i t a n i a . 
Figs are sold i n Garian market or are kept for domestic consump-
t i o n , whereas very small quantities are exported to the coastal 
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towns. 
3. Dates are another important crop i n the Jebel, but they are 
c u l t i v a t e d only i n Rabta a l Barbia and Rabta a l Shargia at the 
( K ) 
foot of the escarpment, Wadi Torshin (Plate 39), Slahat 
(Plate kO), and Wadi e l Hammam. Figure 37 shows the i r 
d i s t r i b u t i o n i n the region. 
The date palms normally grow either i n the bottom of the 
wadis or near the springs, where i n general the water-table i s 
near the surface. Certain types, however, grow naturally i n 
Bu Gheilan whereas others i n Rabta .al Garbia and Rabta a l Shargia 
etc., are cultivated. The number of date palms i s 9,239 and 
are d i s t r i b u t e d as follows: 
Mudiriyat Number of Trees 
Production i n 
quintals 
1957-58 
Percentage 
of 
Production 
Beni Daud 1^ 0 16 1.6^ 
Beni Nser 1,139 I8if 18.8^ 
Beni Khalifa 82 39 k.lfo 
Al Guasem 670 56 5.7% 
Al Asabaa 7,053 6»+8 
A:^. Orban 155 3^ 
Totals 9,239 977 100.0% 
The largest number of trees i s found i n Al Asabaa and t h i s 
area produces more dates than any other zone i n the region. This 
i s due to the f a c t that dates are more densely cultivated i n the 
Rabtas. Beni Nser i s regarded as the second zone, since a 
3€ A t r i b u t a r y of Wadi e l Arbaa;. 
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considerable number of trees grow i n Slahat at the bed of Wadi 
Gan and Bu Ayyad at the bottom of Wadi Tirshin. 
The quality of the Jebel date palms i s to some extent 
i n f e r i o r to that of Tunisian dates, probably due to less 
(7 ) 
favourable climatic conditions. The dates are preserved by 
removing the stems, sun-drying and pressing into blocks, and an 
alcdhdiic drink called »Bukha' may be obtained by fermentation. 
Another less i n t o x i c a t i n g drink called 'laghbi* may be extracted 
from the trunk of the palm. From the leaves f i b t e i s obtained 
to make rope and baskets, and the trunk may be used f o r timber 
and f u e l . I t i s often used f o r the headgear of the wells. 
Yields per tree are not high, the average y i e l d per tree being 
20 kilogrames. 
The Arabised Bebers of both Rabtas s e l l a t h i r d of t h e i r 
crop, the remainder being retained for domestic purposes. Dates 
are mostly eaten during the cooler weather and a large barter 
trade exists between the oases and the sedentary people of the 
Jebel. The semi-nomads of Al Asabaa, i n par t i c u l a r , who, 
having i n s u f f i c i e n t vegetables, eat more dates than the oasis 
dwellers. 
Date palms are normally propagated from the suckers of 
female trees. There i s no insect pest or flisease which attacks 
the l o c a l palms and the only labour and expense i n the industry 
i s that involved by watering young palms for a season. The date 
palms do not require a r t i f i c i a l f e r t i l i z i n g , and they r e s i s t 
poor s o i l conditions. Moreover, they can f l o u r i s h i n marshy 
FIG 37. DATE PALMS 
= lOO DATE PALMS 
KILOMETRES 
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areas as for instance both Rabtas, and can endure a greater 
degree of s a l i n i t y than any other cultivated crop i n t h i s 
section of the Jebel. I n other words, the quality of the s o i l 
and the water need not be high. 
Almonds are found over the whole cultivated aone i n both Berber 
and Arab dry gardens, and are often associated with o l i v e , f i g 
and other f r u i t trees (Fig. 38 ) . Their d i s t r i b u t i o n i s as 
follows;: 
Production i n Mudiriyat Number of 
trees 
quintals 
1957-58 
Percentage of 
E'roduction 
Beni Daud 1,^65 98 21.9^ 
Beni Nser 970 80 17.8^ • 
Beni Khalifa 570 110 2^.6^ 
Al Guasem 730 ^0 8.9f« 
Al Asabaa 2,120 120 26.8.^ 
Al Orban 100 None -
Totals 5,955 Mf8 100.0^ 
Al Asabaa i s again the most important zone for both the 
number of trees and t h e i r production capacity, though the semi-
nomads of t h i s region have dnly recently commenced development 
of t h e i r lands. The success of almonds i s due p a r t l y to the 
extensive areas which exist i n t h i s part of the Jebel, and 
pa r t l y ^o the f e r t i l i t y of the cultivated zone which has been 
brought i n t o u t i l i z a t i o n since the second world war. Although 
Beni Daud comes next i n number, i t s production was low i n 1957-58 
compared w i t h Beni Khalifa which produced 2h*6 per cent of the 
whole crop. The low production i n the other Mudiriyats may be 
F I G . 3 8 . A L M O N D T R E E S 
. = lOO ALMOND TREES 
KILOMETRES 
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accounifced f o r by the f a c t t h a t a great number o f the trees are 
s t i l l tfiio young t o bear f r u i t . 
Generally speaking, the Jebel almonds are w e l l adapted to 
n a t u r a l conditions but are s t i l l very s e n s i t i v e t o v i o l e n t winds 
and sharp f a l l s o f temperature at f l o w e r i n g time. They grov/ i n 
the Jebel without i r r i g a t i o n and can r e l y only on r a i n f a l l during 
the wet months o f the year. They gen e r a l l y begin t o bear 
s i g n i f i c a n t q u a n t i t i e s o f nuts a f t e r f i v e or s i x years. 
(8) 
S i n c l a i r stated t h a t the sweet eating almond can be sold 
e i t h e r i n the green stage or as the d r i e d nut and there i s also 
a sale f o r the unbgdded or b i t t e r almond on account of i t s o i l . 
However, the Jebel farmers s e l l most of t h e i r own produce, e i t h e r 
through the Garian market or T r i p o l i , and reserve very small 
q u a n t i t i e s f o r t h e i r o\m consumption. 
5- Grapes are grown i n the wliole c u l t i v a t e d zone of the Jebel, but 
are t o a large extent concentrated i n A l Asabaa and Beni Daud. 
Grapes are normally found i n the small Berber and Arab gardens, 
together w i t h o l i v e s and other s o f t f r u i t s . The number of vines 
i s 18 ,635 ( F i g . 39 ) • Their d i s t r i b u t i o n and production i n 
1957-^8 among the a d m i n i s t r a t i v e uni|s of the region i s as 
f o l l o w s : 
F I G 39 . V I N E S 
= lOO VINE T R E E S 
K I L O M E T R E S 
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Number of Production i n Percentage of 
M u d i r i y a t t r e e s q u i n t a l s Production 
1957--58 
Beni Daud 3 ,900 100 36 .8^ 
Beni Nser 1 ,895 50 ' 18.^-^ 
Beni K h a l i f a 36O 52 19 .1^ 
A l Guasem 1,360 20 7 .3^ 
A l Asabaa^ 11,320 50 18.M-^ 
A l Orban None 
Totals 18 ,635 272 100.0^ 
I t appears from the t a b l e t h a t i n s p i t e of the large number 
o f vines i n A l Asabaa, the production o f grapes was low compared 
w i t h Beni Daud which produced 36 .8 per cent of the t o t a l amount. 
This may be because the vines i n A l Asabaa are s t i l l young and so 
f a r do not give a heavy production. The t a b l e i n d i c a t e s also 
t h a t Guasem has few trees and t h e i r production i s low. At Al 
Orban, the semi-nomads of t h i s zone do not tend t o plant vines 
because they favour s h i f t i n g c u l t i v a t i o n and grazing l i v e s t o c k . 
The Jebel s o i l i s t o some extent s u i t a b l e f o r the c u l t i v a t i o n 
o f vines, since i t i s not poor i n lime and the sandy subsoil i s 
able t o r e t a i n water. Grapes, i n p a r t i c u l a r , are more susceptible 
than o l i v e s or almonds t o drought, hot G h i b l i winds and blowing 
sand. The I t a l i a n farmers i n the Tigrinna Estate introduced 
to the Jebel i n 1933 new v a r i e t i e s which are more s u i t a b l e f o r 
producing vines, w h i l s t the e x i s t i n g v a r i e t i e s i n both Berber 
and Arab gardens are f o r e a t i n g , as the indigenous c u l t i v a t o r s 
have l i t t l e d e s i r e or i n t e r e s t i n making wine owing t o t h e i r 
r e l i g i o u s p r i n c i p l e s . 
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The grapes are planted i n rows and pruned very short as 
(Q) 
i s the custom i n S i c i l y and Tunisia. ^  The budwood v a r i e t y was 
o r i g i n a l l y introduced from I t a l y or Tunisia, but l o c a l stocks 
are p l e n t i f u l and o f good q u a l i t y f o r eating. The average 
y i e l d per vine i s equal t o 9 kgs. of grapes f o r \rine or 1 kg. 
grapes f o r t a b l e . ^•'•^^^  
6. Peaches ( F i g . -^0 ) are widely planted i n the Jebel and of t e n 
g r a f t e d on t o almonds. They can bear f r u i t a f t e r 3-^ years. 
They are small and not very sweet, but f l o u r i s h i n t h i s region. 
There are two v a r i e t i e s c a l l e d Nattachi and Falueha. Their 
d i s t r i b u t i o n i n 1957- 58 i s as f o l l o w s : 
Number of Production i n Percentage 
Mudiri y a t Trees Quintals of 
Mature Young 1957- 58 . Production 
Beni Daud 975 180 21 
Beni Nser 8,1^0 6,800 282 57-9% 
Beni K h a l i f a 1,150 1,500 15 
A l Guasem 2,700 300 135 25.7^ 
A l Asabaa 6,000 1,000 35 8.2^ 
A l Orban None None - -
T o t a l s 18 ,965 9,780 hb8 100.0^ 
7. A p r i c o t s ( F i g . hi ) are s i m i l a r t o peaches i n t h a t they are 
wide l y grown i n dry gardens and are always grown from seed. The 
t r e e can bear f r u i t a f t e r 8 years, and if5-60 kgs. can be 
produced by a mature t r e e . There are three main types: 
Meeshmash l u s i , A l d i a and Hammuri. 
Their d i s t r i b u t i o n and production f o r 1957-58 i s as f o l l o w s : 
FIGAO . P E A C H T R E E S 
= 5 0 0 P E A C H T R E E S 
30 KMS. 
F I G . i ^ i . A P R I C O T T R E E S 
= lOO A P R I C O T 
20 30 KMS. 
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Mu d i r i y a t 
Number 
Mature:. 
of trees 
Young 
Production i n 
q u i n t a l s 
1957- 58 
Percentage of 
Production 
Beni Daud 110 180 5 10 .0^ 
Beni Nser 300 350 28 56.0^ 
Beni K h a l i f a 90 70 11 22.0^ 
A l Guasem 80 30 3 6.0^ 
A l Asabaa 100 500 3 6.0^ 
A l Orban None None - -
T o t a l s 680 1,130 50 100 .0^ 
8. Plums ( P i g . ^2 ) are grovm mainly i n i r r i g a t e d gardens i n Kmashat, 
Rabtas and Bu Ayyad and are also grown i n dry gardens. They 
are sown i n holes ^0-50 cm. deep, and usu a l l y bear f r u i t a f t e r 
3-^  years. They f l o w e r i n A p r i l and are harvested i n autumn. 
Plums are found only i n r e s t r i c t e d areas of the Jebel. The 
estimated number of tr e e s and t h e i r production i s shown i n the 
f o l l o w i n g t a b l e : 
Number o f trees Production i n Percentage of 
Mud i r i y a t Mature Young q u i n t a l s Production 
1957-58 
Beni Daud 60 i^-O 3 0.2^ 
Beni Nser 200 2^ -0 2^ 72.6^ 
Beni K h a l i f a -
A l Guasem - _ -
A l Asabaa I30 800 10 27.2/0 
A l Orban 
To t a l s 390 1,080 37 100.0^ 
Apples and pomegranates are grown i n the Jebel i n most of 
the Berber and e x - I t a l i a n farms (Figs.^3^^^) • Their d i s t r i b u t i o n 
F I C . ^ 2 . P L U M T R E E S 
= 10 P L U M T R E E S 
30 KMS. 
FIC.U3. A P P L E T R E E S 
= 1 0 0 A P P L E T R E E S 
20 30 KMS. 
I 
F I C . ^ ^ . P O M E G R A N A T E S 
N 
= 100 P O M E G R A N A T E TREE 
20 30 KMS. 
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and production i n 1957-58 i s as foi:|.ov;s: 
Apples 
Mu d i r i y a t Number 
Mature 
of trees 
Young 
Production i n 
q u i n t a l s 
1957-58 
Percentage of 
Production 
Beni Daud 150 220 3 1.7^ . 
Beni Nser 2,200 1,300 28 
Beni K h a l i f a M30 150 130 (h.1% 
A l Guasem 170 2k0 17 
A l Asabaa 500 i f , 000 25 12,h% 
A l Orban None - - -
T o t a l s 3,^20 5,910 2^3 100,0% 
Pomegranates 
Mud i r i y a t Number 
Mature 
of trees 
Young 
Production i n 
q u i n t a l s 
1957-58 
Percentage of 
Production 
Beni Daud . 50 30 2 11.2^ 
Beni Nser 60 30 22.2;. 
Beni K h a l i f a - 55 - -
A l Guasem 15 - 1 
A l Asabaa 110 250 11 
A l Orban - - -
T o t a l s 235 360 18 100.0^ 
Generally speaking, the p o s s i b i l i t y o f " i n c r e a s i n g the number 
of f r u i t t r e e s ?i's great i n both A l Asabaa and A l Orban which 
contain extensive areas of f a l l o x ^ land i n the more humid zone. 
Some e f f o r t s could be made t o encourage the semi-nomads t o grow 
f r u i t t r e e s which would be able t o survive the a r i d conditions 
o f the r e g i o n , e s p e c i a l l y o l i v e s which are the most important 
t r e e s . 
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VEGETABLES 
The growing o f vegetables i s l i m i t e d i n the Jebel t o s p e c i f i c 
areas where perennial water resources are a v a i l a b l e as f o r instance 
Eabta- a l Garbia and Rabta a l Shargia, Kmashat and Slahat. I n 
these zones, the gardeners use i r r i g a t i o n f o r growing many kinds 
of summer vegetables such as peas, beans, tomatoes, green peppers, 
broad beans, onions and potatoes. Winter vegetables are cabbage, 
c a u l i f l o w e r s , c a r r o t s , t u r n i p s , spinach and l e t t u c e . 
Both winter and summer vegetables can be grown i n a l l the dry 
Berber and e x - I t a l i a n farms f o r f a m i l y consumption. Vegetables 
can be i r r i g a t e d by means of the water of the c i s t e r n s or reserv-
o i r s i n order t o support t h e i r home requirements. I n Rabta a l 
G:arbia and Rabta aL Shargia, the gardeners grow vegetables f o r 
commercial consumption. They export considerable q u a n t i t i e s of 
vegetables d a l l y t o the market and shops of Garian. 
The q u a l i t y of vegetables i n general i s good w i t h the 
exception of those of Rabta a l Sarbia where s a l i n i t y a f f e c t s the 
c u l t i v a t i o n of some kinds of vegetables as i f o r instance green pepper 
and tomatoes. 
I t i s d i f f i c u l t f o r the gardeners of both Rabtas to tra n s -
p o r t t h e i r vegetables t o Garian as there are no regular means of 
communication w i t h the town. Therefore they use animals f o r 
t r a n s p o r t i n g the vegetables over the 32 kilometres. Kmashai; 
and SlatBt gardeners are f a c i n g the same problem and they also use 
donkeys f o r t r a n s p o r t i n g t h e i r a g r i c u l t u r a l products t o market 
(about 10 k i l o m e t r e s ) . 
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COMMERCIAL CROPS 
TOBACCO 
Tobacco i s the only commercial crop and the most important 
a g r i c u l t u r a l product of the Jebel Garian w i t h i n Libya as a whole. 
I n Libya, tobacco c u l t i v a t i o n i s s t r i c t l y c o n t r o l l e d by tteState 
Monopoly which not only maintains the standard of c u l t u r e but also 
r e s t r i c t s the area under c u l t i v a t i o n each year. Garian i s the 
p r i n c i p a l zone f o r the production of tobacco w i t h i n T r i p o l i t a n i a , 
c o n t r i b u t i n g much t o the produce of t h e province. From the 
farmers' viewpoint, i t i s h i g h l y esteemed since there i s a 
guaranteed market and a guaranteed p r i c e . 
The only v a r i e t y grown i n the J.ebel i s the Pe r u s t i t z a or 
O r i e n t a l type which o r i g i n a t e d from Bulgaria but i s now raised 
from I t a l i a n seed. This seed i s imported annually from 
I t a l y and i s c u l t i v a t e d only i n the Jebel areas. I t i s a non-
i r r i g a t e d crop r e l y i n g e n t i r e l y on seasonal r a i n f a l l f o r i t s 
development. 
The c u l t i v a t i o n of tobacco was introduced by the I t a l i a n s i n 
1928 who formed the precursor o f the present State Monopoly then 
under the a d m i n i s t r a t i o n of the A.T.I, a f t e r 1933.^ "'"^ ^ At the 
present, tobacco c u l t i v a t i o n i s r e s t r i c t e d t o the e x - I t a l i a n farms 
at T i g r i n n a Estate, and t o some farmers (mainly Berber) i n A l 
Guasem and .'^ B^fiQi K h a l i f a . 
I n t h i s zone, the environmental features are w e l l s u i t e d t o 
the production o f tobacco. The land i s e i t h e r f l a t or gently 
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sloping w i t h few rock outcrops or deep g u l l y i n g . The whole area 
i s covered by a deep loose and sandy s o i l which enables f u l l 
development of the tobacco p l a n t . Moreover, t h i s zone has a 
higher r a i n f a l l than other parts of the Jebel. Figure k5 shows 
th a t annual production f l u c t u a t e s from one year to another. This 
i s due t o the u n r e l i a b i l i t y of the r a i n f a l l , a c h a r a c t e r i s t i c of 
the whole Libyan climate. Thus, the drought years of 1936, 19^7 
and 195^ gave the lowest y i e l d s except f o r the v/ar years. The 
i n f l u e n c e of r a i n f a l l on production i s shown f u r t h e r i n the years 
between 19^3 and 1950 by comparing production \d.th area under 
c u l t i v a t i o n ( F i g . k6). . The area under c u l t i v a t i o n has tended to 
increase w i t h the exception of 19^5, 19^9 and 1958. The area 
under c u l t i v a t i o n i s f i x e d by the State Tobacco Monopoly and 
va r i e s according t o market assessment. Decline i n the area under 
tobacco c u l t i v a t i o n i s due on the whole t o the general p o l i c y of 
the State Monopoly which has the f u l l r i g h t t o reduce, i n any 
year, the area of c u l t i v a t e d land, because the market f o r tobacco 
i s l i m i t e d t o the small and poor population of Libya. 
Method of tobacco c u l t i v a t i o n 
Tobacco i s s- crop w i t h several p r e r e q u i s i t e s to c u l t i v a t i o n . 
F i r s t l y , i t must be r e s t r i c t e d t o a s p e c i f i c area on the farm 
which must also be ploughed deeply by a t r a c t o r . Then i t must 
be l e f t f o r three months i n order t o absorb adequate moisture. 
The land., t h a t i s t o be c u l t i v a t e d must be c a r e f u l l y cleaned from 
weeds harmful t o the growth of tobacco. Furthermore, l i v e s t o c k 
FIG ^5. PRODUCTION a TOBACCO 
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must be prevented from trampling over the ploughed s o i l and 
i m p a i r i n g the b e n e f i t s of both sunshine and r a i n f a l l / " ' ' ^ ^ 
At the beginning of October, the State Tobacco Monopoly i n 
Garian d i s t r i b u t e s seeds t o the farmers (mainly t o the Berber 
farmers who have s e t t l e d since 1958 on the e x - I t a l i a n farms). 
Then the farmer i s required t o produce two or three boxes i n which, 
a q u a n t i t y of good s o i l i s placed. The s o i l must f i r s t be cleaned 
of grass; and pebbles and then inorganic f e r t i l i z e r must be added 
t o the prepared s o i l . A f t e r t h i s operation, the farmer sows the 
seeds c a r e f u l l y and covers the box w i t h a cotton sheet. He has 
t o i r r i g a t e the tobacco seeds d a i l y u n t i l they have reached the 
surface o f the s o i l . This operation takes about one month. As 
soon as the tobacco plant appears, the farmer must look a f t e r i t 
u n t i l t he end of March, when weather conditions improve and 
temperatures g r a d u a l l y r i s e . Then the farmer must tr a n s p o r t the 
growing shoots from the boxes t o the f i e l d . Every plant must be 
tran s p o r t e d c a r e f u l l y and independently*':':. : ' 
Harvesting commences at the beginning of June, and l a s t s 
u s u a l l y u n t i l the beginning of October, because the farmer must 
harvest each p l a n t as i t ripens and not w a i t u n t i l a l l are ready 
f o r h a r v e s t i n g . 
The tobacco l e a f i s gen e r a l l y small, f e a t h e r butted, aromatic 
and d e l i c a t e , r e q u i r i n g c a r e f u l manipulation at a l l stages, and a 
comparatively long p e r i o d of fermentation under an even temperature. 
I t i s sorted i n t o two f a c t o r y grades c l a s s i f i e d as American Grades, 
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and Grades IV or Kappa. ^'^ ^^  Then i t undergoes a secondary 
fermentation i n open-sided bales of 25-30 kgs. n e t t . 
Crop Y i e l d s 
The average y i e l d per hectare i s MOO kgs. dry l e a f , at Ikfo 
moisture content. Maximum y i e l d s may go as high as 1,000 kgs. 
dry l e a f per hectare i n exceptional circumstances. Yields depend 
e n t i r e l y on the amount of r a i n f a l l whichooccurs during the pl a n t i n g 
and e a r l y growing periods. However, i n general the higher the 
y i e l d the poorer the q u a l i t y . 
P e r u s t i t z a can be described as an average q u a l i t y o r i e n t a l 
tobacco, when manipulated and fermented properly. But i t has 
a d i s t i n c t pungency, which makes i t s use i n c i g a r e t t e s very 
l i m i t e d . At present there i s a tendency f o r Jebel farmers t o 
p l a n t h y b r i d P e r u s t i t i z a from s e l f - c o n t r o l l e d seed, which gives 
higher y i e l d s but i s of i n f e r i o r q u a l i t y . 
F i n a l l y , the p o s s i b i l i t i e s of extending the c u l t i v a t i o n of 
tobacco i n the f u t u r e seem t o be q u i t e good since s o i l and 
c l i m a t i c c o nditions s u i t a b l e t o tobacco are found i n large areas 
o f the Jebel. I n both A l Asabtaa and Beni K h a l i f a , there are 
extensive f a l l o w lands which may be developed f o r t h i s crop. 
The e x - I t a l i a n Government was going t o appropriate the u t i l i s e d 
zones i n both Mudiriyats i n order to enlarge the area of land 
under tobacco c u l t i v a t i o n and t o support more I t a l i a n s e t t l e r s ; 
but the I t a l i a n schemes were prevented by the outbreak of war. 
At present the T r i p o l i t a n i a n Government has no serious desire 
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t o enlarge the c u l t i v a b l e lands f o r tobacco c u l t i v a t i o n f o r a 
v a r i e t y of reasons. I n the f i r s t place, the present high scale 
of annual production of tobacco does not encourage the State 
Monopoly t o go f u r t h e r i n i t s a g r i c u l t u r a l p o l i c y f o r t h i s crop. 
Secondly, according t o o f f i c i a l sources i n the T r i p o l i t a n i a n 
Government, there i s no good market abroad, since the U.S.A., 
Germany, Greece, Cuba, I t a l y , Turkey, e t c . , a l l produce v a r i e t i e s 
of higher q u a l i t y than the prototype i n Libya. However, i f the 
Government i s determined t o impose high taxes on f o r e i g n c i g a r -
e t t e s , t h i s may encourage both State Tobacco and the farmers t o 
c u l t i v a t e more tobacco not only f o r home consumption but also 
f o r export t o U.A.R. and other countries i n the Middle East. 
This i s the only l i k e l y s o l u t i o n to the development of the 
a g r i c u l t u r a l economy i n the Jebel Garian. 
CEREALS 
The production of cereals i s the l a r g e s t source of income 
to the i n h a b i t a n t s of the Jebel. On the e x - I t a l i a n settlements, 
i t forms an important c o n t r i b u t i o n t o domestic needs, 
(a) Barley i s i n f a c t the most basic food crop i n the region and the 
greatest p r o p o r t i o n of people prefer the c u l t i v a t i o n of barley t o 
wheat. I t forms 67.8 per cent of the t o t a l production of crops 
by weight. Barley i s c u l t i v a t e d extensively i n the G a t t i s sxid. 
the Ghibla lands and also by the Berbers and Arabs i n t h e i r own 
c a b i l a . This i s the case i n A l Guasem, Beni K h a l i f a and i n the 
western s e c t i o n o f both Beni Dand and Beni User. C u l t i v a t i o n 
FIG ^7. BARLEY PRODUCTION 1957-58 
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o f barley t o the east of the two J ^ d i r i y a t s i s l i m i t e d , owing t o 
r e s t r i c t i o n s imposed by the I t a l i a n settlements i n Tigrinna. 
I n both A l Or ban and A l Asabaa, the semi-nomads p r a c t i s e s h i f t i n g 
c u l t i v a t i o n of barle y on a large scale. 
The t o t a l production o f barley i n 1957-58 was 78,^ 58 q u i n t a l s 
i n an area which equals 16,672 hectares. The d i s t r i b u t i o n of 
barley i s i l l u s t r a t e d by f i g u r e V7 and the f o l l o w i n g t a b l e . 
M u d i r i v a t Production i n q u i n t a l s Percentage of 
(19^7-58) Production 
Beni Dand 12,898 l6.5^ 
Beni Nser l6,llf6 20.6^ 
Beni K h a l i f a 5,W 
A l Guasem 21,216 26.9^ 
A l Asabaa 17,758 22ilff. 
A l Orban t •^,960 6.7/0 
Totals 78,^ 58 100.0^ 
This t a b l e shows t h a t A l Guasem was the most important area 
f o r the production of barley. This may be due t o the p o s i t i o n 
o f A l Guasem w i t h i t s higher r a i n f a l l , good s o i l s and gentle 
slopes though the area i s smaller than A l Asabaa which has the 
second highest production. Although A l Orban i s extensive, i t 
has the lowest production o f barley because of i t s a c c i d e n t a l 
surfaces. 
However, the Jebel people grow barley f o r home consumption 
only. The c u l t i v a t o r s commence ploughing at the beginning of 
autumn when the s o i l receives r a i n f a l l , but t h i s operation i s 
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delayed i n the G a t t i ^ lands u n t i l the q u a n t i t i e s of r a i n f a l l are 
s u f f i c i e n t f o r the beginning of c u l t i v a t i o n . Ha.rvesting of barley 
s t a r t s at the beginning of May u n t i l the l 5 t h May. 
(b) Wheat ( f i g . ^ 8) i s less important than barley, though i t i s grown 
i n c e r t a i n areas as a winter crop, p a r t i c u l a r l y when there i s the 
prospect o f good p r i c e s . Wheat grows successfully over the Jebel 
and G a t t i s land. The t o t a l area of wheat i n 1957-58 was 5^ 9^ 2 
hectares. Wheat production i n the Jebel Mid i r j i y a t s i s recorded 
as 17»893 q u i n t a l s . 
Wheat Production. Garian. 19'^7-'^ 8. 
M^diriyat;. Production i n Quintals Percentage o f 
Produgi;?LQp 
Beni Dand l,39lf 
Beni Nser 5.^ 626 31.5^ 
B eni K h a l i f a 800 h,Gfo 
A l Guasem 2,^ -88 13. 
A l Asataa 5,233 29. 
A l Orban X3»3fo 
Totals 17,893 100.0^ 
'0 
This t a b l e shows t h a t the highest production o f wheat i s 
found i n Beni Baud, Beni Nser and A l Asabaa. The c u l t i v a t o r s of 
Beni Nser and Bent K h a l i f a c u l t i v a t e wheat only i n the Jebel 
and G a t t i s but have no r i g h t t o sow cereals i n the Ghibla land.^"''^ 
(1). The T r i p o l i t a n i a n Government p r o h i b i t e d the t r i b e s of Beni 
Nser, Beni K h a l i f a and A l Orban from sowing cereals or 
p r a c t i s i n g pastoralism a f t e r the clashes i n 1955 between the 
Berbers and the Arabs over the Ghibla. 
FIG^8. WHEAT PRODUCTION 1957-58 
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I n the case of A l Asabaa, f a l l o w land i s found over extensive 
areas which could produce high y i e l d s of cereals. 
ESPARTO, 
Esparto or h a l f a grass i s an important u n c a l t i v a t e d crop 
since i t i s i n high demand f o r the manufactgire of high q u a l i t y 
paper and banknotes.^''"^ This type o f cash crop i s t o be found 
growing n a t u r a l l y i n the whole of the Jebel Garian w i t h the 
exception o f the c u l t i v a t e d lands i n Beni Baud, Beni Nser, Beni 
K h a l i f a and Al Guasem. Esparto i n f a c t grows w e l l throughout 
the Mud'iriyat A l Orban (Plate +^1 ) , and the c e n t r a l and southern 
zones of A l Asabaa. About three quarters of the t o t a l production 
comes from A l Orban. Moreover, esparto grows sparsely to the 
eastern s e c t i o n of Wadi Gan and the soiiithern zone of Beni K h a l i f a . 
This p l a n t at one time covered the whole region, but now i t 
i s d e c l i n i n g ; m^'be a f t e r 50 years i t may f i n d d i f f i c u l t y i n 
s u r v i v i n g . However, t h i s crop i s a very important source of 
cash income, p a r t i c u l a r l y during the years o f drought when income 
from other sources i s low. The grass i s c o l l e c t e d and exported 
through a monopoly (the Esparto Company). The l o c a l population 
harvest t h e esparto by hand p u l l i n g , beginning at the end of 
August and c a r r y i n g on u n t i l the beginning of A p r i l . The grass 
(1) There are a c t u a l l y two d i f f e r e n t genera of the so-called 
esparto grass w i t h d i f f e r e n t c h a r a c t e r i s t i c s and uses: 
Spartum Ligeum which i s used p r i m a r i l y f o r making |>ousehold 
a r t i c l e s , and Stipa tenacissima which i s used f o r q u a l i t y 
paper making.(l5) 
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i n t h i s period can f l o u r i s h as a r e s u l t of the greater r a i n f a l l 
and s o i l moisture. 
The production o f esparto i n the Jebel varies from one year 
t o another, since two or more years' growth may have accumulated 
before p u l l i n g . The value o f exports was about £260,000 i n 
19^8, (a year of drought) but f e l l t o £165,000 the f o l l o w i n g year 
when the drought was broken. ^ -^ ^ There i s evidence t h a t the 
high production i n 19^8 was, i n p a r t , due t o the heavier growth 
which had accumulated during the war years when l i t t l e p u l l i n g 
occurred. The production o f esparto between 1952 and 1957 was 
f a i r l y s t a b l e as i n d i c a t e d by the f o l l o w i n g f i g u r e s : 
Year Production i n q u i n t a l s 
1952 17,928 
1953 17,395 
195^ 16,158 
1955 19,180 
1956 16,96V 
1957 15,058 
T o t a l s 10^ ,^ 8^ -
I t may be noted from t h i s f i g u r e t h a t the highest production 
occurred i n 1955, w h i l s t the production i n the other years was 
(1) Under Turkish r u l e from l 8 8 l to I89O, M),000 tons were 
repor t e d c o l l e c t e d per annum; frdim 19(20 to I91O, 10-20,000 
tons; but during the I t a l i a n occupation from 1911 a maximum 
of o n l y 80,000 tons of esparto \ms gathered, reputedly due to 
the numerous employment o p p o r t u n i t i e s i n the M i l i t a r y and 
other Government p r o j e c t s . 
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s i m i l a r . 
IIVESTOCK. 
The l i v e s t o c k i n d u s t r y i s a most important source of income 
i n t he Jebel Garian and i s considered the main a g r i c u l t u r a l 
a c t i v i t y o f the i n h a b i t a n t s . Animal husbandry i s c a r r i e d out 
by both Berbers and Arabs. Most of the s e t t l e d and semi-nomadic 
t r i b e s own sheep, goats, camels and donkeys. The sedentary 
t r i b e s i n f a c t do not themselves p r a c t i s e pastoralism, but they 
d e l i v e r t h e i r animals t o shepherds e i t h e r to A l Asabaa or A l 
Orban who can search f o r grazing lands mainly i n the Ghibla 
where pastures and pe r e n n i a l water resources are av a i l a b l e f o r 
sheep and goats( Plate -^2) 
Estimated l i v e s t o c k numbers i n Garian. 19^7-'?8. 
Numbers Percentage 
Goats hk,89h 53.5^ 
Sheep 27,3^3 33-^^ 
Camels ^,762. 5.9^ 
Donkeys 3,905 
C a t t l e 1,267 l,8fo 
Horses 321 0.5%-
Totals 82,if92 100,0% 
Goats (Fig.If9 ) form 53*5^ o f the t o t a l number of l i v e s t o c k and 
are found i n a l l zones of the region but e s p e c i a l l y i n A l Orban 
and A l Asabaa. I n the other areas, goats are of less importance 
i n the f a m i l y economy. The d i s t r i b u t i o n of goats i n the Jebel 
i s as f o l l o w s : 
FICA9. DISTRIBUTION OF GOATS 
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Mudiri v a t Number of herds 
1957-58 
Percentage 
Beni Daud 5,712 12.8f. 
Beni K h a l i f a if,702 10.5^ 
Beni NseE 3,133 6.9^ 
A l Guasem 5,315 11.9^ 
A l Asabaa ll , M f 8 25.5% 
A l Orban 32.5% 
Totals Mf,89V 100,0% 
The highest number of goats i s found i n both A l Orban and 
A l Asabaa, due t o the extensive areas of grazing land which are 
found i n these zones, w h i l s t the pastures are l i m i t e d i n the 
other M u d i r i y a t s . Although Beni Daud ranks t h i r d i n the number 
of goats, i t s l i v e s t o c k i s grazed mainly i n G a t t i s land by A r a l f a 
and M t n i n i n shepherds. 
The Jebel goats appear t o be extremely abuse-resistant. 
Moreover, they can feed on shrubs and p r i c k l y bushes which sheep 
w i l l not eat. The goats t h e r e f o r e mix w i t h the f l o c k s of sheep 
and lead them t o the deep Ghibla land, where they serve as 
leaders because t h e i r speed is. greater and because o f t h e i r 
a b i l i t y t o f i n d good pasture. As a r e s u l t of these advantages, 
the semi-nomads i n p a r t i c u l a r tend to own more goats than sheep. 
I n a d d i t i o n , both sedentary and semi-nomadic t r i b e s can b e n e f i t 
from goats' m i l k and meat f o r home consumption. Furthermore, 
goats are very u s e f u l f o r semi-nomadic i n p a r t i c u l a r , because 
they use goats' h a i r and skin f o r making te n t s and f o r other 
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n e c e s s i t i e s of p a s t o r a l l i f e . I n general, they are hi g h l y 
esteemed because they are more r e s i s t a n t t o the rigorous c l i m a t i c 
c o n d i t i o n s which p r e v a i l i n the southern zone of the region. 
Sheet) ( F i g . 50 ) are also an important source of meat, wool, 
m i l k and skins. The Jebel t r i b e s keep sheep f o r cash rather 
than consumption. The number of sheep i n 1957-58 i s 27,3^3 
and they were 33.^^ o f the t o t a l number of l i v e s t o c k . Their 
d i s t r i b u t i o n i n the Jebel d i f f e r s from one M i d i r i y a t t o another. 
Mud i r i v a t Number 
l©'^ 7-'^ 8 
Percentage 
Beni Daud ^,955 18.1^ 
Beni Nser 3,95^ 
Beni K h a l i f a 3,602 
A l Guasem If,188 15.3^ 
A l Asabaa 6,350 23.2/. 
A l Orban -^,29^ 15.3^ 
Totals 27,3^3 100.0^ 
The l a r g e s t number of s&eep i s found i n A l Asabaa, where 
th e r e are extensive areas o f b e t t e r grazing land. Beni Daud 
comes n e x t , though the t r i b e s of t h i s section of the Jebel are 
sedentary people. They hand over t h e i r animals i n f a c t mainly 
t o A r a i f a and Mtanin shepherds who graze l i v e s t o c k p r o f e s s i o n a l l y . 
As f a r as A l Orban i s concerned, i t comes t h i r d i n s p i t e of the 
existence o f a vast grazing zone i n the eastern part of the 
Jebel. This may be due t o the f a c t t h a t the semi-nomads there 
p r e f e r goats t o sheep as they are b e t t e r adapted t o the more 
FIG .50. DISTRIBUTION OF SHEEP 
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mountainous t e r r a i n e s . The other areas, Beni Nser and Beni 
K h a l i f a , f o r example, have roughly the same number of sheep; 
t h i s i s due t o some extent t o the d i f f i c u l t y found by those 
people i n grazing t h e i r l i v e s t o c k i n the Ghibla land. 
Sheep r e q u i r e greater a t t e n t i o n than goats as they are 
more s e n s i t i v e t o c l i m a t i c conditions and need good grazing land 
and p e r e n n i a l water resources. The southern zone of the Jebel 
i s used f o r pastoralism during w i n t e r , w h i l s t the northern zone 
i s favourable f o r grazing i n summer. 
The Jebel sheep are Barbary sheep, whose c h a r a c t e r i s t i c s 
are superior to t h e other types o f l i v e s t o c k found i n Libya. 
They o f f e r a d e s i r a b l e basis f o r pdssible improvements i n the 
q u a l i t y o f sheep. The p h y s i c a l c h a r a c t e r i s t i c s of the Barbary 
seem t o have r e s u l t e d l a r g e l y from the rigorous s e l e c t i o n imposed 
by nature. These sheep are generally rather w e l l developed 
animals o f small or medium s i z e , approximately 60 t o 75 c e n t i -
metres i n height, w i t h mature ewes weighing 35 t o kO k i l o s , and 
rams hO t o 60 k i l o s . Moreover, Barbary sheepchave a large 
lump o f f a t i n t h e i r t a i l s so t h a t they can withstand the hot and 
a r i d climajte. This type of sheep requires much less d r i n k i n g 
water than improved breeds o f sheep, and has adapted i t s e l f t o 
great v a r i a t i o n s i n grazing and n u t r i t i o n a l conditions. On 
green pasture, the sheep t h r i v e and f a t t e n without access to 
d r i n k i n g water, while i n the dry season, when grass and other 
n u t r i t i o u s p l a n t s are no longer a v a i l a b l e , the sheep can be 
maintained on the coarse scrub i f watered at i n t e r v a l s o f two 
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or three days. This i s c e r t a i n l y an important c h a r a c t e r i s t i c 
i n a region where there i s u s u a l l y an acute shortage o f n a t u r a l 
forage and water i n summer months, during which time the move-
ment o f f l o c k s i s s t r i c t l y dependent upon the p o s s i b i l i t y o f 
watering them. 
The q u a l i t y o f Barbary wQQi^-varies considerably w i t h i n 
i n d i v i d u a l f leeces as w e l l as between sheep of the same f l o c k 
and from one f l o c k t o another. Some Jebel sheep produce as 
much as ^  or 5 k i l o s , of wool w h i l s t others y i e l d only 1 t o 2 
k i l o s . 
Generally speaking, a l l Jebel sheep-breeding depends on 
seasonal m i g r a t i o n . I n winter and spring p a s t o r a l i s t s f o l l o w the 
development of the vegetation of the G a t t i s and the G|li^la. I n 
summer, the temperatures are too high i n both these zones and 
t h e r e f o r e the p a s ^ o r a l i s t s are forced t o migrate to the n o r t h 
where a l i t t l e grass and water are a v a i l a b l e . 
However, lack of continuous fodder and the prevalence of 
p a r a s i t e s are the two outstanding drawbacks i n sheep-raising 
i n the Jebel, and a f u r t h e r p o l i c y of improvement i n sheep 
husbandry needs t o be established. Thus there can be no 
improvement o f any stock unless each i n d i v i d u a l animal i s 
healthy and w e l l f e d . The s e l e c t i o n of breeding stock i s 
c a r r i e d out by the p a s t o r a l i s t s themselves w i t h l i t t l e regard to 
any laws o f breeding. 
Camels ( F i g . 51 ) • Most of the Jebel camels are very important 
f o r draught purposes and as pack animals. The number o f camels 
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i n 1957-58 was if,762 or 5-9^ of the t o t a l l i v e s t o c k i n the Jebel. 
Their d i s t r i b u t i o n was as f o l l o w s : 
M u d i r i v a t Number Percentaee 
Beni Daud 865 18.5^ 
Beni Kser 510 10.6^ 
Beni K h a l i f a 500 lO.lf^ 
A l Guasem 61+9 13.6^' 
A l Asabaa 1,025 21.6^ 
A l Orban 1,215 25.3^ 
T o t a l s i+,762 100,0% 
yiost camels are concentrated i n A l Orban, A l Asabaa and 
Beni Daud. These concentrations r e f l e c t the d i s t r i b u t i o n of 
grazing land and the f a c t t h a t camels are regarded i n those 
areas as the only means o f tr a n s p o r t which can be u t i l i z e d f o r 
t r a v e l between the deep Ghibla and the northern zones of the 
Jebel and vice versa". I n other parts of the region the i n h a b i -
t a n t s use camels f o r draught purposes xi^hether they are i n G a t t i s , 
Ghibla or i n the small gardens of the sedentary people. 
The Jebel camel belongs t o the hea"vy b u i l t type c a l l e d 
l o c a l l y (Jemal T g h i l ) (Plate 3^ ) . Camels are also important 
as a source of m i l k and meat. Camel meat i s of special 
importance during the w i n t e r seasons and i t i s mainly consumed 
by the lower income classes. 
Donkeys ( F i g . 52 ). are common throughout the Jebel. The number 
of donkeys i n 1957-58 was 3,905 or ^.9 per cent of the t o t a l 
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l i v e s t o c k i n the region and was d i s t r i b u t e d as f o l l o w s : -
M u d i r i v a t Number Percentage 
Beni Daud 676 17.3^ ^ 
Beni Nser 821 21.^^ 
Beni K h a l i f a Mf9 11.2^ 
A l Guasem 629 16.6^ 
A l Asabaa 59^  15.2^ 
A l Orban 736 18^3% 
T o t a l s 3,905 100,0% 
Beni Nser and A l Orban have the greater p r o p o r t i o n of donkeys 
although they are q u i t e numerous elsewhere. Despite t h e i r small 
s i z e , donkeys are by f a r the most important means of transporta-
t i o n , being the p r i n c i p a l pack and r i d i n g animal i n the r u r a l 
areas o f the Jebel. They are used extensively f o r t r a n s p o r t i n g 
a g r i c u l t u r a l products from the farm t o the l o c a l market i n 
Garian to\/n. The donkey i s also u s e f u l f o r both semi-nomads 
during t h e i r movements betv/een the Jebel and G a t t i s and Ghibla, 
and f o r sowing or harvesting cereals. Furthermore, the poor 
people use donkeys f o r draught purposes on t h e i r small parcels 
of land. 
The Jebel donkey belongs t o the indigenous Libyan breed, 
dark i n colour and small i n size. I t can carry on i t s back 
loads exceeding two hundredweight. 
C a t t l e ( F i g . 53 ) are one of the most important kinds of l i v e s t o c k 
kept i n the Jebel. The number of c a t t l e i n 1957-58 was 1,267 
and they form 1.8 per cent of the t o t a l number of l i v e s t o c k i n 
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the r e g i o n . d i s t r i b u t e d as f o l l o w s : -
M u d i r i v a t Number Percentage 
Beni Daud llh 8.8/. 
Beni Nser hh2 
Beni K h a l i f a 11.2% 
A l Guasem 292 23.0/. 
A i Asabaa 135 10.6% 
A l Orban 1^ 0 11,6% 
T o t a l s 1,267 100.0% 
Beni Nser and A l Guasem have the most c a t t l e , as they have 
permanent pastures, f o r instance, A l f a i n Wadi Nakhle ( A l Guasem) 
and Slahat (Beni Nser) and perennial water supplies. The main 
purpose o f keeping c a t t l e i n these two areas i s to work i n the 
gardens and t o l i f t water from w e l l s . I n a d d i t i o n , c a t t l e can 
produce m i l k f o r home consumption. I n other p a r t s of the Jebel 
such as Beni Daud and Beni K h a l i f a , the i n h a b i t a n t s keep c a t t l e 
mainly t o produce m i l k f o r c h i l d r e n . Neither Berbersnoo? Arbbs 
breed c a t t l e f o r k i l l i n g , and c a t t l e are very r a r e l y used f o r 
ploughing. The reason f o r the existence of so few c a t t l e i n 
the Jebel i s t h a t c a t t l e r e q u i r e good pasture and permanent v/ater 
The l o c a l c a t t l e are o f the same type which are found over 
the whole of North A f r i c a . They are a small, horned, hardy and 
l i g h t red. They can produce 50-100 gallons of m i l k , when 
pastures are good. The I t a l i a n s introduced the P a n t e l l a r i a n 
breed from the I s l a n d o f P a n t e l l e r i a . I t i s very hardy and 
d i s e a s e - r e s i s t a n t , and would appear t o be suited t o the l o c a l 
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environment of the Jebel. The P a n t e l l e r i a n breed i s capable of 
g i v i n g 600 gallons against the l o c a l , which gives only 100 gallons. 
Moreover, the I t a l i a n s crossed the P a n t e l l e r i a n w i t h the 
indigenous cow and the r e s u l t a n t breed was stated t o have 
withstood the harsh conditions o f t h i s semi-arid region of 
T r i p o l i t a n i a . ^ '^ ^^  
Horses ( F i g . 5V ) are much p r i z e d , but they are not numerous. 
This i s p a r t l y explained by the f a c t t h a t theor n u t r i t i o n a l 
demands are less e a s i l y s a t i s f i e d than those of the camel f o r 
draught purposes. On the other hand, the horse i s a very 
u s e f u l animal on the I t a l i a n farm. I t i s used f o r a g r i c u l t u r a l 
purposes, drawing carriages and r i d i n g . The horse i s as f u l l y 
used by the I t a l i a n s as the camel by the n a t i v e . The number of 
horses i n 1957- 58 was 321 or O.5 per cent.of the t o t a l number 
of l i v e s t o c k i n the r e g i o n , and d i s t r i b u t e d as f o l l o w s : -
M u d i r i v a t Number Percentage 
Beni Daud hi 12.8^ 
Beni Nser Mf 13.^^ 
Beni Khalifa^ 26 8.2^ 
A l Guasem 57 . 17.8^ 
A l Asabaa 6^ Ih.hfa 
A l Orban 107 33.1+^  
T o t a l s 321 100.0^ 
Their concentration i n A l Orban r e f l e c t s the existence of 
semi-nomadic t r i b e s which use horses f o r r i d i n g . A l Guasem comes 
next owing t o the existence o f good pasture land and a- pemanent 
FIC.5i.. DISTRIBUTION OF HORSES 
lO HEAD 
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water supply i n Wadi NakMe. The r e s t of the areas have roughly 
the same number of horses. Both Berbers and Arabs consider the 
breeding of horses as a luxury and t h e r e f o r e the owners of horses 
are normally wealthy people. The Jebel horse i s mainly descended 
from the aaicient Berber breed which produces the best army horses. 
F l u c t u a t i o n i n Stock numbers 
The number o f l i v e s t o c k i n T r i p o l i t a n i a i n general and the 
Jebel Garian i n p a r t i c u l a r has f l u c t u a t e d considerably i n the 
course of the past f i f t y years as a r e s u l t of war, l o c a l unrest, 
droughts and p o l i t i c a l changes. During times of war the number 
of l i v e s t o c k can decrease i n many ways, l o c a l unrest leads t o 
neglect of watering places, lack of s e c u r i t y and general decadence 
i n the i n d u s t r y . Droughts were recorded i n the years 1897> 1907> 
1915, 1935-36, 19^7-^ 8 and 195^ of which those of 1897, 1936 and 
19^ 7 are gene r a l l y considered to have been the worst. I n 
a d d i t i o n , during the years o f drought a c e r t a i n number of Garian 
t r i b e s migrated w i t h t h e i r herds t o T u n i s i a , hoping t o f i n d 
grazing land f o r t h e i r aaiimals. Moreover, the I t a l i a n c o l o n i -
z a t i o n schemes: deprived the n a t i v e of much av a i l a b l e grazing land 
and even more important, access t o r e l i a b l e water supplies.^17) 
Methods of improvement 
The f i r s t step t o improvement must be an adequate and 
r e l i a b l e p r o v i s i o n of water and the a v a i l a b i l i t y of permanent 
grazing lands which would provide fodder f o r the l i v e s t o c k not 
only f o r a few months but f o r the whole of the year. This step 
could be made by surveying a l l the water resources i n the Jebel aid 
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by encouraging the population t o r e p a i r the o l d Roman ci s t e r n s 
which are very numerous throughout the region. On the other hand, 
people must be encouraged t o grow carob trees (ceratonia s i l i q u s ) 
and other u s e f u l p l a n t s such as spineless cactus etc., i n order 
t o feed t h e i r l i v e s t o c k during the years of drought when the 
grazing land i n both Ghibla. and G a t t i s i s l i m i t e d and cannot 
support the l i v e s t o c k . The c u l t i v a t i o n of m i l l i o n s of carobs 
could be achieved i n the more humid zone of the Jebel i n order 
t h a t animals might survive when grazing land i s i n s u f f i c i e n t . 
Secondly, the Government should a b o l i s h the t r i b a l r i g h t s to 
grazing land i n Ghibla and G a t t i s so t h a t the whole population 
has equal r i g h t t o graze t h e i r l i v e s t o c k . The t h i r d step could 
be f u l f i l l e d by an improvement i n both the q u a l i t y and qu a n t i t y 
of l i v e s t o c k production. This would be l i k e l y t o increase the 
importance of t h i s economic source by creating a more discrimineet-
i n g market i n T r i p o l i f o r the Jebel l i v e s t o c k products. This 
step may be explained f u r t h e r by improving the health of l i v e s t o c k 
and by preventing diseases i n order t o p r o t e c t animals. Moreover, 
there i s a f u r t h e r p o s s i b i l i t y , namely the improvement of l o c a l 
breeding methods by the establishment of one mixed farm i n each 
M j d i r i y a t i n the r e g i o n t o breed b e t t e r and h e a l t h i e r l i v e s t o c k , 
which could withstand the rigorous c l i m a t i c conditions i n the 
years of drought. 
AGRICULTURAL REGIONS 
The Jebel Garian may be d i v i d e d i n t o four a g r i c u l t u r a l zones.-
( F i g . 55) : 
F I G 55 
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1. Dry garden farming includes the, M i d i r i y a t s A l Guasem, Beni Dand, 
Beni Nser, Beni K h a l i f a and the northern section of A l Asabaa. 
The tobacco zone occupies a vast area-, i n T i g r i n n a . 
The G a t t i s or cereal zone i s s i t u a t e d to the north-west of the 
Jebel. 
The Grazing and s h i f t i n g c u l t i v a t i o n zone covers over an extensive 
area t o the south of the Jebel. 
The Dry Farming zone occupies 5l»5 sq. kilometres or 11,027 
hectares. This zone includes a l l the dry gardens whether they 
are owned by Berbers or Arabs. The main crops of t h i s zone are 
o l i v e s , f i g s , almonds, peaches, a p r i c o t s and vegetables. More-
over i n c e r t a i n areas, cereals are grown on a small scale. Some 
members of the t r i b e s of t h i s zone own l i v e s t o c k which graze 
e i t h e r i n G a t t i s or Ghibla lands. 
A good example of t h i s dry farming i s the 20 hectare farm 
owned by Mohammed Abu Rakhis which l i e s about 12 kilometres south 
of Garian town. The t o t a l number of trees i s 2,060 w i t h the 
f o l l o w i n g v a r i e t i e s : -
Olives 0^0 
Almonds 800 
Vines 800 
Peaches 30 
A p r i c o t s 15 
Apples 15 
The farmer c u l t i v a t e s winter and summer vegetables such as 
cabbages, tomatoes, green pepper etc. Cereals are gTo\m between 
the t r e e s , also i n Ga^tls and i n the Ghibla he has a considerable 
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number of goats (80), and sheep (50). 
2. The tobacco zone includes a l l the e x - I t a l i a n farms i n Tigrinna. 
This zone i s r e s t r i c t e d t o the most f e r t i l e areas of the Jebel. 
The estimated area of t h i s zone i s 1,^ 58 hectares, of which 1,200 
hectares are c u l t i v a t e d . Tobacco i s the major commercial crop. 
There are 356 farms, varying i n size between f i v e and two 
hectares, but the l a r g e r farma- are found i n the southern section 
of the ex-A.T.I. Estate, w h i l s t the smaller ones are located t o 
the n o r t h . 
A t y p i c a l f i v e hectare farm i s t h a t ov/ned by Mohammed Meld 
Ibrahim. The farm number i s 3^8. The t o t a l number of trees i s 
127: 
Olives 70 
Peaches h 
Almonds 0^ 
Pomegranates 7 
Figs 6 
The c u l t i v a t e d area i n tobacco i s two and a h a l f hectares. 
Wheat occupies two hectares and a h a l f hectare i s devoted t o 
d i f f e r e n t types of summer and w i n t e r vegetables. The farmer 
has 15 goats and 10 sheep. 
3. G a t t i s or cereal zone. This zone covers 1,000 hectares approxi-
mately. .Wheat and barley form the major crops of t h i s zone. 
Most of the Jebel t r i b e s own s p e c i f i c parcels of land. The 
c u l t i v a t o r s , whether Berbers or Arabs go down at the beginning 
of w i n t e r t o sow cereals i n G a t t i s , and again at the beginning of 
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summer f o r harvesting. 
This zone contains the most f e r t i l e a l l u v i a l s o i l i n the 
re g i o n , since the various wadi deposits are spread out over t h i s 
area. Thus the s o i l renews i t s f e r t i l i t y every year, and the 
c u l t i v a t i o n of cereals i s very successful when there is-adequate 
r a i n f a l l . 
Grazing land and s h i f t i n g c u l t i v a t i o n 
This zone involves the whole o f the Mudiriyat A l Orban and 
the southern and c e n t r a l sections of A l Asaba-a, and i t s estimated 
area i s 22,700 hectares. I t s predominant physical features are 
the gentle slopes down towards the deep Ghibla. The vegetation 
cover includes esparto, zizyphoes l o t u s etc., which are the major 
fodder f o r l i v e s t o c k . Although grazing i s the p r i n c i p a l form of 
a c t i v i t y i n t h i s zone, the semi-nomads of both A l Asabaa and A l 
Orban also p r a c t i s e extensive s h i f t i n g c u l t i v a t i o n of barley and 
wheat. The semi-nomads, however, have no s p e c i f i c c u l t i v a t i o n 
areas, but any land i n the Ghibla t h a t has benefited from r a i n f a l l 
i s favourable f o r the growing o f cereals. 
PROBLEMS OF AGRICULTURAL DEVELOPMENT. 
I n conclusion, i t may be said t h a t there are many problems 
f a c i n g the f u t u r e a g r i c u l t u r a l development of the Jebel Garian. 
The sedentary peoples of A l Guasem, Beni Dand, Beni Nser, Beni 
K h a l i f a do not possess s u f f i c i e n t land f o r t h e i r needs i n the 
Jebel areas. The numerous dry gardens must be preserved f o r 
a r b o r i c u l t u r e so t h a t the people w i l l be forced t o pr a c t i s e 
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s h i f t i n g cereals c u l t i v a t i o n e i t h e r i n G a t t i s or the Ghibla. 
The search f o r other lands i s p a r t i c u l a r l y i n t e n s i v e at the 
present time. Again, i n the v/estern areas, steep slopes r e s t r i c t 
the amount of c u l t i v a b l e land, which i s concentrated i n the large 
wadis. 
I n an a r i d region which i n many respects i s only of marginal 
q u a l i t y f o r many crops, good ground water resources are e s s e n t i a l 
f o r development. Such resources do not e x i s t on a large scale 
i n Garian so t h a t a g r i c u l t u r e must r e l y on r a i n f a l l and e f f i c i e n t 
means of c o l l e c t i n g and u t i l i z i n g the same. I n Garian, the 
r a i n f a l l varies i n volume and r e l i a b i l i t y each year and there i s 
probably at l e a s t one year of drought i n every f i v e . Consequent-
l y , a g r i c u l t u r a l production f l u c t u a t e s immensely and such 
f l u c t u a t i o n can undermine i n c e n t i v e and marketing p o s s i b i l i t i e s . 
S h i f t i n g c u l t i v a t i o n and pastoralism o f t e n r e s u l t i n the 
loss of p o t e n t i a l l y c u l t i v a b l e land to stable and more productive 
a g r i c u l t u r e . I n A l Asabaa and A l Orban, there are large stretches 
of l and, p a r t i c u l a r l y i n the n o r t h , s u i t a b l e f o r o l i v e and t r e e 
c u l t i v a t i o n but owing t o the t r i b a l system they remain out of 
continuous c u l t i v a t i o n . 
A g r i c u l t u r a l development i s also hampered by the basic 
ignorance of modern and more e f f i c i e n t techniques of c u l t i v a t i o n . 
The i n h a b i t a n t s of the Jebel Garian s t i l l r e l y on o l d and 
i n e f f i c i e n t ploughs, p r i m i t i v e t o o l s , and outmoded ideas w i t h 
regard to f e r t i l i z a t i o n , r o t a t i o n of crops, i r r i g a t i o n , and 
h a r v e s t i n g . Such methods can be improved by education and 
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greater extension f a c i l i t i e s but i t w i l l be a slow and painful 
process.. 
Future of the I t a l i a n farms 
The f i n a l problem concerns the I t a l i a n farms. During the 
B r i t i s h M i l i t a r y Administration of Libya, the ri g h t s of the I t a l i a n 
farmers were maintained and guaranteed. However, with the signing 
of the Italian-Libyan treaty i n 1956, the I t a l i a n s e t t l e r s were 
given the choice of either staying on t h e i r farms or handing these 
over to the independent Libyan Government. As a res u l t , ^0% l e f t . 
These farms are nov; mainly i n the hands of the local Berber 
population, and the chief problem facing the Government i s how 
these new farmers can manage without the advanced technical know-
ledge of the I t a l i a n s and without the generous subsidies that the 
I t a l i a n Government provided i n drought years. The main crop i s 
tobacco which requires careful attention at a l l stages. " However, 
the T r i p o l i t a n i a n Administration i s taking steps to maintain 
standards and equipment i n good order, and to improve the land of 
the farmer. Furthermore, the State Tobacco Monopoly can ^^rithdraw 
the f'farmer's licence to c u l t i v a t e t h i s crop i f his standards are 
poor. However the Government does not provide any help i n the 
case of f a i l u r e - a factor wliich causes anxiety amongst the farmers. 
These are the chief obstacles to further progress. Their 
solution i s d i f f i c u l t to envisage i^athout a substantial increase 
i n a l l types of education, but especially i n the teaching of 
a g r i c u l t u r a l techniques. A s t a r t has been made, but there i s much 
to be done. 
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CHAPTER X 
INDUSTRY 
Most of the .industries of the Jebel Garian are small i n 
extent and are mainly related to agriculture. Two of these are 
oil-pressing and f l o u r m i l l i n g . Both modern o i l pressing and 
o i l pressing by means of animals are found and Figure 56 shows 
t h e i r d i s t r i b u t i o n i n Garian. The modern oil-press was estab-
lished to serve the I t a l i a n farmers i n Tigrinna. I t can produce 
a better q u a l i t y o i l , although the o i l i s s t i l l below the standard 
required i n Europe. Much of i t i s exported to I t a l y f o r r e f i n i n g . 
The p r i m i t i v e oil-presses are operated by the Jebel omers and 
they are located mainly i n the sedentary a g r i c u l t u r a l areas. AS 
a r e s u l t of poor methods and the lag between harvesting and press-
i n g , during which the a c i d i t y of the f r u i t increases, the o i l 
obtained i s highly flavoured with a high acid content.^"^^ These 
q u a l i t i e s are d i s t a s t e f u l to most non-Libyans but the local 
population prefers t h i s o i l to the r e l a t i v e l y tasteless o i l i n 
favour elsewhere. However, the production i n the o i l presses i s 
r e s t r i c t e d during harvesting (October to November) ..(Plate 44). 
As regards the f l o u r - m i l l i n g , there are a tremendous number 
of. machines i n existence i n various places and they work by Diesel 
powered mobile uni t s . Their d i s t r i b u t i o n i n the Jebel i s shown 
i n Figure 57. There are on an average at least four f l o u r m i l l e r s 
i n each administrative u n i t (Mudiriyat).. The a c t i v i t y of those 
m i l l e r s i n the whole year i s continuous but i t increases during the 
FIG. 56'. 
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summer when the people f i n i s h harvesting. 
Another inte r e s t i n g local industry i s the manufacture of 
pottery, which exists i n four t r i b e s : Miamin, Abgar, Bu Slama, 
and Rahba. (Fig. 56 shows t h e i r d i s t r i b u t i o n ) . This industry 
i s r e s t r i c t e d to four places only i n Guasem, owing to the ava i l -
a b i l i t y of clay materials i n Bu Gheilan, and Khusha (to the east' 
of Wadi Gan),. The people here produce the pottery i n small work-
shops (Plate 45) and have provided t h i s ©ommodity for generations. 
However, these potterifisgenerally produce most of t h e i r work for 
domestic purposes, although certain pottery i s produced for other 
purposes. The Jebel Garian has a remarkable reputation as a 
r e s u l t of t h i s l o c a l industry, and a large amount of pottery i s 
sent every year to T r i p o l i and the major Libyan towns. There i s 
nothing i n f a c t better than pottery v;hich can keep water fresh and 
cool during the hot summer. (Plate 46) 
The production of pottery varies from place to place, but the 
highest production occurs i n Miamin which can produce one thousand 
pieces of pottery during the season of work (summer and autumn). 
The workshops stop producing pottery throughout the winter and 
spring owing to d i f f i c u l t i e s of the cold weather and absence of 
central heating i n the workshops. 
Quarrying i s another aspect of p r i m i t i v e industry which i s 
found i n the Jebel. There i s only one quarry i n the region 
located to the north-east of Garian Town. The industry of 
producing patter shaped lime-stone rocks was p a r t i c u l a r l y active 
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B long time agoj but at the present moment there i s a decline i n 
t h i s industry owing to a' lack of desire on the part of the Jebel 
people to use stones f o r building. During the I t a l i a n Admin-
i s t r a t i o n , t h i s industry was i n great demand and was therefore very 
active owing to the stones being used for building the farm houses 
i n the Tigrinna Estate and Garian Town. The stone was also used 
to construct the houses of the Administrative Officers. 
However, t h i s industry can be encouraged again i f the popul-
ation desire to l i v e i n houses instead of troglodyte dwellings 
which are i n the opinion of the writer not as good as the stone 
houses from the point of view of hygiene. 
Apart from the l o c a l industries i s the handicrafts which are 
usually carried out by women i n houses. Of these, perhaps the 
most coimnon one i s the manufacture of the Holi-barracan which i s 
(?") 
used f o r men wearing and as blankets. ' This industry i s 
carried out by poor families. These families buy the raw wool, 
wash i t , weave i t and make i n t o barracan. The usual p r o f i t of 
making one barracan i s very small and never exceeds three to f i v e 
pounds i n spite of the fact that i t takes no less than a month to 
make i t . Another similar handcraft i s the making of tents which 
i s quite common i n both Orban and Asabaa. There i s i n f a c t much 
s i m i l a r i t y i n the methods of making of both tents and barracan, 
except f o r the difference i n the raw materials, as tents are 
generally male from goats hair. These two handicrafts are as 
mentioned already, carried out by women. 
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Other handicrafts are the making of wood ploughs and tools 
f o r a g r i c u l t u r a l purposes, blacksmithing and shoe making i n small 
i n d i v i d u a l shops i n Garian and Tigrlnna. Ciiarcoal i s i n great 
demand due to i t s extensive use f o r both cooking and making Shahi-
tea. The wood of the one adult o l i v e tree produces approximately 
one ton of good charcoal. The method used i s by cutting the 
wood i n t o pieces, putting i t inside a small p i t , l i g h t i n g and 
covering i t with clay. After two to four days and when the whole 
amount i s burned they open the p i t , take the charcoal and expose 
i t to the weather f o r a few days u n t i l i t i s dry and ready f o r 
use.^^^ 
Generally speaking, most of the Jebel industries as we have 
seen, are either r e l y i n g on a g r i c u l t u r a l products or primitive 
ones, and the only p o s s i b i l i t y of i n d u s t r i a l i z a t i o n i s the improve-
ment of the modem o i l pressing and f l o u r m i l l i n g . By these 
means, i t would be possible to increase the production of pressed 
o l i v e o i l and establish another factory f o r r e f i n i n g o l i v e o i l . 
I n addition, i t would be possible also to add new industries to 
the Jebel, depending upon both the production of cigarettes and 
f i n e papers f o r tobacco and Esparto. These attempts could be 
done i f there were the necess-ary capital and investments. 
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CHAPTER XI 
COMMUNICATIONS.: 
The p o s i t i o n of the Jebel Garian i n the c e n t r a l part of 
the T r i p o l i t a n i a n escarpment has s i g n i f i c a n t value f o r the 
routes which l i n k T r i p o l i w i t h Garian and Fezzan. Thus the 
Jebel routes have played an important part during the Arfeb and 
Turkish rules i n Libya. The most important routes are those 
which l i n k Garian with both Mizda. and Nalut. Moreover, the 
exchange of goods between the Jefara Arabs and the Jebel Berbers 
followed the Tna-jn track v i a Tertice at the escarpment. This 
route was used extensively during the eighteenth and nineteenth 
centuries by the caravans, when the exchange of goods between 
Nigeria and T r i p o l i was very active.^"''^ The qu a l i t y of these 
routes as a whole was not good, except those which had been 
constructed by the Romans between Garian and Mizda. 
The various routes which run through the Jebel can be 
divided i n t o the f o l l o w i n g classes according to t h e i r q u a l i t y . 
I n the f i r s t class category i s the main road which l i n k s T r i p o l i 
w i t h Nalut and Gadames. This route i s the most important one 
i n the Jebel, and was constructed by the I t a l i a n army a t the 
beginning of 1922: i n order to transport m i l i t a r y supplies and 
arms whi dh could be used against the uprisings which threatened 
(2) 
the I t a l i a n administration.^ ' The I t a l i a n Government spent 
m i l l i o n s of l i r a s on the construction of t h i s road, p a r t i c u l a r l y 
a t Bu Gheilan where the slope of the escarpment i s very steep 
( F i g . 5 8 ) . This routeiis wide and metalled f o r seventy 
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kilometres from Bu Gheilan as f a r as the administrative boundary 
between Garian and Yefren. The value of the route was s i g n i f i -
cant both f o r the I t a l i a n s and the Arabs as i t enabled the 
expansion of the I t a l i a n settlements i n the Tigrinna Estate. 
Furthermore, the I t a l i a n s constructed several secondary roads 
through the a g r i c u l t u r a l lands i n both Beni Daud and Beni Nseri . 
i n order to serve the needs of the e x - I t a l i a n farmers. The 
roads fadiate from Tigrinna v i l l a g e to the north and to the south. 
Although they are not macadamized they are qxiite suitable f o r 
vehicles. (Plate 4 7 , 4 8 ) . 
I n the second category i s the main route which connects 
Garian town with Eabtas and the other route which goes down to^ 
the deep Ghibla as f a r as Mizda and the Pezzan (Fig. 58 ). These 
routes are not macadamized and are usually narrow, but they are 
q.uite suitable f o r mechanical transportation. The Mizda Garian 
route begins at Bu Zeyyan and runs across the Asabaa plateau and 
slopes gently down to Mizda, This route was constructed by the 
I t a l i a n s also f o r m i l i t a r y and administrative purposes. I t has 
a length of 90 kilometres, and i t s importance at present i s to 
transport passengers from Garian to Mizda, mostly nomads of Ulad 
Bu Saif, The importance of the route has declined as the main 
road to the Fezzan province, since the Federal Libyan Government 
has constructed a highway v i a Misurata Bu Ngem and Setha, 
The Garian-Ratilija route functioned i n the transportation of 
passengers from the railway station which i s located at the foot 
of the Jebel. Since 1943 t h i s route has also l o s t i t s 
FIG.58a. 
HOSH BU GALIA 
TIGRINNA 
RABTA/EL GARBIA 
ZEYYAN 
ABAA 
MAIN WIDE ROAD 
MAIN NARRpW ROAD 
DESERT ROAD WITH NATURAL FOUNDATION 
RAILWAY ' ,o s ' o 
TRACK MOTORABLE l l l l l l l i l l l 
TRACK 
COMMUNICATIONS 
lO 
-N-
KILOMETRES 
FIG .58t. SKETCH OF TRIPOLI 
GARIAN HIGHWAY 
AT BU GHEILAN 
BU GHEILAN 
-230-
significance. At the present time, i t has importance to the 
Arabised Berbers of Ratbas who are mostly engaged i n growing 
vegetables, supplying the Garian market. The farmers use t h i s 
route very often f o r transporting t h e i r vegetables. There i s 
no bus service on t h i s route. 
I n addition there i s also another road with natural founda-
t i o n which was constructed recently (1949-59) by the Esparto 
Company i n order to connect Garian with Bir Cur central 
c o l l e c t i o n of esparto i n Orban. This road departs south-
wards from the Tigrinna Village as far as Bir Ciu*. The only 
s i g n i f i c a n t value of t h i s road seems to be i n the c o l l e c t i o n of 
esparto. 
Other motorable tracks have been mainly constructed by the 
Esparto Company. They are generally smaller than the former, 
and are concentrated i n the eastern and central zones of the 
Jebel owing to the a v a i l a b i l i t y of f l o u r i s h i n g esparto grass; 
w h i l s t the western zone of the Jebel, which i s primarily poor 
i n vegetation, has no major trafeks b u i l t by the company. 
The t h i r d category of communications comprises the network 
of lesser tracks or footpaths which l i n k the main routes. Those 
tracks are rough and narrow and they are f i t only f o r pack 
animals. They are generally widespread throughout the Jebel 
and t h e i r only s i g n i f i c a n t value i s f o r the pastoral!sts of both 
Asabaa and Orban where the routes are used very often during 
t h e i r movements f o r sowing or harvesting cereals and grazing 
livestock. The most important one i s the track which leaves 
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from Bu Zeyyan for Gathis (Plate 4 9 ) , which i s used twice only 
by most of the Jebel people i n the year when they go dovm to 
Gathis f o r sowing or harvesting. 
Railways have i n f a c t h i s t o r i c a l value since t h i s route has 
ceased serving the Jebel people since 19^3. This linked Garian 
with both Azizia and T r i p o l i and the main purpose of constructing 
t h i s l i n e was f o r m i l i t a r y and economic purposes. 
Therefore, most of the Jebel routes are either non-macadam-
ized or p r i m i t i v e ones which require more attention from the 
responsible authorities i n order to serve the needs of both the 
sedentary and semi-nomadic peoples. 
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CONCLUSION 
A g r i c u l t u r e and pastoralism are the main n a t u r a l resources 
of the Jebel people. The Jebel, as an a r i d zone, depends 
e n t i r e l y on p r e c i p i t a t i o n , l i m i t e d underground water resources 
and s o i l p o t e n t i a l i t y . P r e c i p i t a t i o n , being u n r e l i a b l e , 
i r r e g u l a r and o f t e n v i o l e n t , i s , i n f a c t , one of the main 
problems which impedes the expansion and success of a g r i c u l t u r a l 
products. Furthermore, the s i x months of a r i d i t y do not enable 
the s o i l t o maintain i t s underground water resources, and 
generalized and l o c a l i z e d drought, which occur every f o u r or 
f i v e years, harm the various crops and encourage the sedentary 
people t o migrate outside t h e i r t r i b e s t o T r i p o l i f o r work. 
Although there are several springs and w e l l s , they are located 
mainly at the bottom o f wadis,and t h e i r p o t e n t i a l capacity, 
being considerably reduced i n years of drought, r e l i e s t o some 
extent on p r e c i p i t a t i o n . I n a d d i t i o n , most o f these major 
underground water resources are e x p l o i t e d f o r domestic use and 
not f o r a g r i c u l t u r a l purposes. Cisterns i n the same way, r e l y 
on p r e c i p i t a t i o n , and when r a i n f a i l s , the ensuing e f f e c t on 
people and animals i s disastrous. I t i s notable t h a t the 
I t a l i a n r e s e r v o i r s , i n s p i t e of t h e i r great size, are unable t o 
support the farms i n Tigri n n a during the years of drought. On 
the other hand, i n years which enjoy a high r a t e of p r e c i p i t a -
t i o n the esparto survives, and i s a good source of income, 
e s p e c i a l l y i n Orban. I n the dry years, however, when 
p r e c i p i t a t i o n i s low, only a few favoured spots remain, which, 
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i n c o n j u n c t i o n w i t h the perennial underground water resources, 
can maintain l i v e s t o c k . I n the years o f extreme drought l i v e -
stock have t o be moved from the Ghibla t o Cyrenaica, a region, 
which owing t o i t s pasture and vegetation p o t e n t i a l i t y , can 
support both the T r i p o l i t a n i a n and Jebel l i v e s t o c k . 
I n years o f adequate p r e c i p i t a t i o n , considerable q u a n t i t i e s 
o f a g r i c u l t u r a l products can be grown i n the Jebel. I n times 
o f drought, however, both cereals and crops f a i l completely. 
P r e c i p i t a t i o n a f f e c t s the standard of l i v i n g o f both the 
sedentary people and semi-nomadic t r i b e s of t h i s region. When 
r a i n f a l l i s s u f f i c i e n t the people are able t o r a i s e t h e i r 
standard o f l i v i n g by s e l l i n g t h e i r a g r i c u l t u r a l products, 
cereals and f r u i t t r e e s . At the same time, l i v e s t o c k tends t o 
be i n good c o n d i t i o n and can produce considerable cash money 
f o r t h e f a m i l y , w i t h the r e s u l t t h a t home requirements can be 
purchased. J^foreover, the problem of unemployment i s solved 
because people can sow cereals i n the Ghibla or G a t t i s , and are 
able t o grow more f r u i t t rees on the land o f the Cabila or on 
the minor terraces on the slopes o f the wadis. This allows them 
t o stay at home and work i n the garden or graze animals on the 
pasture. 
A f t e r the harvest i n years of high p r e c i p i t a t i o n , the 
incidence of marriage among the young people increases, and i n 
many cases i t happens t h a t a man who i s already married can 
a f f o r d t o marry again because of his increased wealth . As a 
consequence of t h i s the b i r t h r a t e increases, and the death 
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r a t e d e c l i n e s . I-ioreover, p o l i t i c a l s t a b i l i t y and s o c i a l 
s e c u r i t y among the people i n t h e i r own land r e s u l t s i n the spread 
of a g r i c u l t u r a l education. This can be seen i n the case of 
the semi-nomads of A l Asabaa and A l Orban who tend t o send t h e i r 
c h i l d r e n to school i n years of high r a i n f a l l . I n years of low 
r a i n f a l l , however, the c h i l d r e n are prevented from attending 
school because the f a m i l y i s obliged t o move from place to 
place i n search o f winte r grazing land. 
M i g r a t i o n increases and declines correspondingly w i t h good 
or bad years. During the years of drought a considerable 
number of people migrate t o T r i p o l i i n order t o f i n d work. I n 
many cases they never r e t u r n t o t h e i r n a t i v e region, p r e f e r r i n g 
a higher standard o f l i v i n g . As a r e s u l t , the Jebel population 
i n 1917 was higher than i n 1956. Furthermore, the death r a t e 
increases i n years of drought when there i s a lack of food and 
water. 
Nevertheless, the e f f e c t s of p r e c i p i t a t i o n on the l i f e of 
the people i n t h i s semi-arid zone can be m i t i g a t e d t o some 
extent by a h y d r o l o g i c a l survey of underground water resources 
and by the c o n s t r u c t i o n of l a r g e r e s e r v o i r s f o r each t r i b e i n 
order t o provide adequate water f o r a g r i c u l t u r a l purposes. 
S o i l erosion i s also a serious problem i n the Jebel owing 
p a r t l y t o r a p i d r u n - o f f and p a r t l y t o over-grazing and t r e e -
f e l l i n g . Thus some measures should be undertaken t o conserve 
s o i l p a r t i c u l a r l y on the slopes of the h i l l s by a f f o r e s t a t i o n . 
This could be undertaken by the State Department of A f f o r e s t a t i o n 
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which could encourage people t o grow more trees and prevent 
l i v e s t o c k from harming p l a n t a t i o n s . As f a r as esparto i s 
concerned, some e f f o r t s must be made to maintain the esparto 
f i e l d s e s p e c i a l l y i n A l Orban and A l Asabaa and eliminate reck-
less harvesting. The responsible a u t h o r i t y should teach people 
the best way t o harvest t h i s p l a n t , and at the same time some 
o f f i c i a l a c t i o n must be taken t o preserve the esparto areas f o r 
l i v e s t o c k during the years o f the drought, e s p e c i a l l y when there 
i s f a i l u r e of grazing animals i n the Ghibla. 
I n t h i s r e g i o n a l study the human and economic problems of 
the Jebel must be taken i n t o consideration. The present 
indigenous settlements, i n p a r t i c u l a r the i n s a n i t a r y t r o g l o d y t e 
dwellings i n vrhich the population has been accustomed to l i v e 
f o r some considerable period o f time, p o r t r a y the low standard 
of l i v i n g among the sedentary people who are unable to a f f o r d 
t h e i r own modern house. These dwellings also prevent the 
spread of hygiene and lower the standard of he a l t h i n the region. 
Moreover, the existence o f s h i f t i n g c u l t i v a t i o n and 
pastoralism over wide, areas, e s p e c i a l l y i n A l Orban and A l 
Asabaa, prevents the development of land s u i t a b l e f o r a g r i c u l t u r e . 
I f semi-nomads could be persuaded t o s e t t l e by the government, 
more land could be u t i l i z e d f o r a g r i c u l t u r e and so prevent the 
over-population o f c e r t a i n areas, namely Beni Daud and A l Guasem. 
Therefore the t r i b a l system must be abolished and the whole 
region must be placed under the d i r e c t i o n of a mudir, rather 
than under t h a t of the various Sheikhs. Unfortunately, the 
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I t a l i a n and Libyan governments f a i l e d t o consider t h i s problem. 
The settlement of semi-nomads would increase a g r i c u l t u r a l 
products and help towards the spread o f education. tioreover, 
t h e r e would be more s o c i a l contact betvreen the various peoples. 
The economic expansion of t h i s region could be achieved by 
persuading the sedentary people t o abandon t h e i r p r i m i t i v e ways 
i n favour d f the use o f more modern techniques i n c u l t i v a t i o n . 
One step i n t h i s d i r e c t i o n has been the establishment of 
co-operative s o c i e t i e s i n each mudiriyat which employ modern 
techniques, whether i n the sowing or harvesting of cereals or 
the use o f inorganic f e r t i l i z e r s , e s p e c i a l l y f o r growing 
tobacco and other f r u i t s . A f u r t h e r way of improving the 
economy would be to construct s p e c i a l farms-rwhich could 
experiment w i t h various trees i n order t o f i n d out which v a r i e t y 
would be the most s u i t a b l e t o r e s i s t the a r i d climate of the 
Jebel. Moreover, meteorological s t a t i o n s could be established 
i n d i f f e r e n t p a r t s of the region i n order to study the e f f e c t s 
of weather on a g r i c u l t u r e . I n order t o preserve the high 
standard of a g r i c u l t u r e introduced by the A.T.I., the 
T r i p o l i t a n i a n Government must supervise the e x - I t a l i a n farms and 
farm-houses i n order t h a t the standard of tobacco c u l t i v a t i o n 
does not decline i n the f u t u r e because of the lack of t e c h n i c a l 
knowledge on the p a r t of the indigenous farmers. I-breover, 
the Government must give p r a c t i c a l assistance i n providing the 
l a t e s t equipment, and i f negessary, f i n a n c i a l support i n the 
case o f crop f a i l u r e . Furthermore, l i v e s t o c k i s an important 
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source of income t o the Jebel, and as such must not be 
neglected. The q u a n t i t y and q u a l i t y o f the stock could be 
improved, and i f the Government were t o concentrate on c e r t a i n 
breeds o f high q u a l i t y a d i s c r i m i n a t o r s ' market could be 
created f o r animal products. 
As has been seen above, the problem o f unemployment i s 
always present due t o the u n r e l i a b i l i t y of p r e c i p i t a t i o n . I n 
order t o obviate the e f f e c t s o f years of low r a i n f a l l the State 
Tobacco Monopoly must e s t a b l i s h another f a c t o r y i n Garian or 
T i g r i n n a t o employ people who are unable to f i n d employment 
on t h e land. Two f u r t h e r means of improving the standard of 
l i v i n g would be t o e s t a b l i s h a f a c t o r y f o r producing paper 
from esparto and a f a c t o r y t o r e f i n e o i i v e o i l , the o l i v e being 
the most important crop i n the region. 
F i n a l l y , the p r i m i t i v e communications prevent the quick 
t r a n s p o r t a t i o n o f a g r i c u l t u r a l products and weaken the economy 
of the region. The government must undertake the construction 
of modern roads e s p e c i a l l y i n the a g r i c u l t u r a l areas of the 
Jebel, because a g r i c u l t u r e and pastoralism ane s t i l l the two 
main n a t u r a l resources o f the Jebel people. 
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Appendix I 
Mean Monthly and Annual R a i n f a l l i n I#1S 
Table (1) (Ggrian) 
Year Jan Feb Mar Apr May Jun J u l Aug Sep Oct Nov Dec Total 
192^ - ? ^.9 2h,5 0.0 15.3 1.7 9.1 0,0 0.0 10.2 8.6 6 I.I (135A) 
1925(1^.7)^1-21+6.6 1.2 ? 1.0 0.0 0.0 7.9183.61^+9.1126.2(701.5) 
1926 175.8132.5 65.1 56.8 o,k 15.2 0.0 0.0 10.5+ 0,1 9. if i+if.3 510.0 
1927 70.9 25.9 78.6 5.3 0.0 0.0 0.0 0.0 9.9 ? ? ? (190.6) 
19281^.0103.23^.7 8.^ - l.h 0.0 0.0 0.0 3.7 3.226.3130.0 if56.9 
1929 97.2 80 .1 93-1 7.6 h.k 18.3 0.0 0.8 28.5 16.3 86.1+ 55.8 if88.5 
1930 28.8 ^3.5 33.8 2^.0 11.6 0.0 0.0 0.0 0.0 35-3 35-8 1+3.6 256.1+ 
1931 62.6 9+.h 0.0 0.0 16.7 0.0 0.0 0.0 29.7 13.0 8.6 7^.5 259.5 
1932 :iB3.3 33-6 61.0 0.0 0.0 0.0 0.0 0.0 18.2 57.8 91.1 57.9 502.9 
1933 60.5152.7ioa9 0.8 5-1 6.^ 0.0 0.0 0.0 0.0 32.0UO.O i+68.^ 
193^16^9 71.6 19.3 1.1 M+.8 0.0 0.0 0.0 11.9 52.0 31.2 1+5.7 1+1+2.5 
1935 1+8.8 15.5 71.6 0.1 0.9 0.0 0.0 1+.3 29.1 5.7 18.8 2.2 197-0 
1936 te9.2 3.2 3.1 l^ •0.l+ II+.3 0,0 0.0 0.0 0.0 9.0 28.2IO9.5 256.9 
1937 59.7 63.6 7.0 2I+.6 3.0 0.0 0.0 0.0 15.2 1+2.5 20.1f 16.8 252.8 
1938 133.1+ 80.3100.9 1+9.2 21.7 0.2 0.0 3.3 0.2 8.3 69.2 81.2 5^ +7.9 
1939 81.3 714-.3 28.9 51.1 16.2 0.2 0.0 0.1 29.1+ 0.8 23.1 30.1+ 335.8 
191+0 15.0 0.5 l l f . 9 10.5 2.2 0.0 0.0 3.0 61+.2 18.8 1+.5 ? (133.6) 
191+1 0.0 12.1+ 20.9 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 28.1+ 63.5 
I9I+2 28.5 7.7 22.1 0.0 0.0 l+.O 0.0 0.0 0.0 (6.7)17.0 ? (86.0) 
I9I+3 ? ? ? ? ? ? ? ? 1+.1+ 86.6 8.0 (99.0) 
I9I+I+II+8.8 31.1+ 1+6.7 65.0 0.0 0.0 0.0 0.0 11,? 1+.9 76.6 22,8 I+O7.9 
I9I+5 21.2 127.0 33.0 I+.5 51.5 5 . 5 7 . 5 0 . 0 0.0 83.0 18.0 99.5 1+50.7 
I9I+6 86.0 79.0 17.9 16.6 l+.O 0.0 0.0 0.0 23.5 I+.5 l l+.O 22.2 267.7 
I9I+7 2I+.3 3.8 18.2 13.3 2.0 0.0 0.0 0.0 3.0 I+.5 60.0 22.7 151.8 
191+8 27.8 6.0 19.8 11.0 6.1+ 0.0 0.0 0.0 6.0 20.If 105.7 32.3 235.1+ 
191+9 39.1 1+0.7 65.1+ 21+.2 1.5 1.3 0.0 8.9 0.0 51+.5 12.9 25.5 271+.0 
Aver .7 l f .6 1+9.6 1+0.1+ 15.8 8.7 2.2 0.6 0.8 12.1 23.8 39.I+ 53-1 322.6 
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Rain Davs per Annum i n M^ IS 
Table (2) ( G a r i a n ) ' 
Year Jan Feb Ms.! Apr May Jun J u l Aug Sep Oct Nov Dec Total 
1921+ 9 3 8 0 h 3 2 0 0 5 2 9 (36) 
1925 (9) 5 9 3 ? 1 0 0 1 7 7 5 7^ 
1926 5 5 9 k 1 h 0 0 2 1 5 11 7^ 
1927 8 6 7 3 0 0 0 0 (2) 2 9 • 
9 
• (28) 
1928 13 11 ^ • 2: 1 0 0 0 1 1 3 12 if8 
1929 8 15 11 5 2 2 0 2 h 1+ 5 13 71 
1930 9 3 5; 1 2 0 0 0 0 3 5 32 
1931 6 7 0 0 if 0 0 0 6 h 3 8 38 
1932 17 7 5 0 0 0 0 0 3 5- 8 5 50 
1933 5 7 8 1 3 k 0 0 0 0 9 9 
193^ 10 7 ^- 1 3 0 0 0 2^  5 6) 5 ^3 
1935 8 1 10 1 2 0 0 1 1 3 1+ 1 32 
1936 6 1 1 h 3 0 0 0 0 $ 13 38 
1937 7 7 1 k 2 0 0 0 3 5 7 11 ^7 
1938 12 12 12 12 3 1 0 2 1 h 11 10 80 
1939 6 9 5 3 1 0 1 5 1 5 5 ^5 
19^0 6 1 3 2 0 0 1 k 3 3 9 (27) 
19^1 0 k 0 2 0 0 0 0 0 0 6 16 
19^2 6 5 5 0 0 1 0 0 0 (5) 6 9 • (28) 
19^3 9 9 ? ? 9 ? 9 • 9 2 7 2 (11) 
1 9 ^ 9 2 6 h 0 0 0 0 2 8 9 6 hG 
19^5 5 1^  7 2 6 1 1 0 0 10 6 6 58 
19^6 12 8 5 k 0 0 0 h 3 5 8 53 
19^7 6 3 1 5 1 0 0 0 3 5 8 5 37 
19^8 k k 11 7 2 0 0 0 2 5. l i f 10 59 
19^9 15 7 10 2 1 1 0 2 0 9 3 9 59 
Aver . 7 .9 6.0 5.9 2.8 2.0 0.7 0.1 0.3 1.8 3.'^ 5.8 7.^ W . 5 
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Mean Monthly and Annual R a i n f a l l i n MMS 
Table (5) (Tigrinna.) 
Year ^^J^ ^ eb Mar A.pr May Jun J u l Au^ Sep Oct Nov Dec Total 
193^ - - - (2if.2)»+9A (73-6) 
1935 55.8 7.5 ^9.0 ? ? ? ? ? ? ? ? ? (112.3) 
1937 57-3 57.8 1.521.5 0.9 1.5 0.0 0.0 13.0 38.0 18.3 15A 225.2 
1938 133.3 79.3100.9 ^9.217.20.0 0.0 3.3 0.2 8.3 70.1 81.2 5^3-0 
1939 81.3 7I+.3 31.6 36.2 18.2 0.2 0.0 0.1 28.8 ? 29.2 22.3(322.2) 
19^0 1^ .5 0.0 15.013.5 5.0 0.0 0.0 3.^-]D2.7 9.8 5.1 ^1.8 210.8 
19^1 17.0 15.5 2^-.i i . 6 i 8 J . 5.2 0.0 0.0 5.0 5.7 67.3 1^ .5 170.0 
19^2 1+0.5 11.0 2 8 . 5 ? ? ? ? ? ? ? ? ? (80.0) 
19^3 ? ? ? ? ? ? ? ? ? 2 . 0 63.5 12.5 (78.0) 
19^+192.0 J+9.5 73.0 60.0 0.0 0.0 0.0 0.0 17.6 i .2ioif .5 33.6 531.^ 
19h5 18.5102.0 22.5 3 .5^ .5 3.1 9.^ 0.0 0.0 96.5 16.6 82.7 ifOl . 3 
1914.6 77.7 69.0 11.810.7 0.9 0.0 0.0 0.0 15.8 2.2 8.0 16.0 212.1 
19h7 2h,l 1.0 12.8 6.3 0.9 0.0 0.0 0.0 2.9 1^.5 38-8 22.1 I23.I+ 
19^8 V2.3 1.7 13.3 8.8 3.5 0.0 0.0 0.0 If.3 1.8 82.2 3I.9 I89.8 
1914:9 If^.o 29.3 1+6.839.5 1.5 1.0 0.018.5 0.0 26.9 17.1 16.3 2 -^1.9 
Aver.61.5 38.3 33.122.810.2 1.0 0.9 2.3 17.3 18.8 1+3.1+ 33.8 283.1+ 
-21+1-
Table (4) Rain Davs per Annum i n MiS 
( T i g r i n n ^ 
Year Jan Feb Mar Apr May Jun J u l Aug Sep Oct Nov Dec Total 
193^ (3) 5 (8) 
1935 8 1 6 9 • 9 • 9 9 9 ? 9 • ? ? (15) 
1937 7 7 1 3 2 1 0 0 3 5 7 7 ^3 
1938 10 12 12 12 3 0 0 2 1 5 11 9 77 
1939 6 h 9 2 3 1 0 1 1+ 9 6 1+ (1+0) 
19^ +0 6 0 1+ 1 0 0 1 5 3 1 5 30 
19^1 1 3 2 1 3 2 0 0 2 2 6 1+ 26 
191+2 3 2 k ? 9 9 ? 9 9 9 • 9 « 9 • (9) 
19if3 ? 9 9 • 9 • 9 9 9 9 9 1 5 5 (11) 
1914^  11 5 9 1+ 0 0 0 0 2 2 8 10 51 
19^5 6 13 8 2 6 1 1 0 0 7 9 8 61 
19^6 li+. 9 5 1+ 1 0 0 0 5 2 3 8 51 
19^7 • 5 1 1 3 1 0 0 0 1 6 6 3 27 
191+8 3 1 5 5 2 0 0 0 1 1 13 8 39 
19^9 11 1+ 9 2 1 1 0 1 0 5 2 1+ 1+0 
Aver. 7.0 1+.8 5.8 3.8 2.1 0.5 0.1 0.5 2.2 3 .5 6.1+ 6.2 1+2.9 
-2U2-
Mean Monthly and Annual R a i n f a l l i n MMS 
(Bu Maad) 
Table (5) 
Year Jan Feb Mar Apr May Jun J u l Aug Sep Oct Nov Dec Total 
193i<- ' - - - 31-7 21+.8 (56.5) 
193 5 30.0 1.2 50.8 0.0 0.0 0.0 0.0 0.0 1+.5 0.8 13.6 l+.O 101+.9 
1936 1+3.8 0.0 0.0 1+0.512.1+ 1.0 0.0 0.0 0.0 3.6 37.0 78.7 217.0 
1937 61+.6 83,0 2.0 19.5 0.0 0.0 0.0 O.O37.OII+.5 20.5 9.5 250.6 
1938 106.0 108.5118.0 57.0 0.0 0.0 0.0 0.0 0.016.0 62.0 ? (1+67.5) 
191+0 ? 2 ? 13.5 3.0 0.0 0.0 5.5 6.5 9.5 8.0 55.5(101.5) 
I9I+I 15.0 20.0il9.0 2.0 0.0 12JD 0.0 0.0 0.0 2.5 80 .5 12.5 I63.5 
191+2 ^6.5 11.5 26.0 0.0 0.0 0.0 0.0 0.0 3.521+.5 15.0 63.5190.5 
19if6 ? ? ? ? ? ? ? ? 17.0 9.0 6.0 15.0 1+7.0 
I9I+7 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 7.0 39.0 32.0 118.0 
I9I+8 2I+.O 2,0 17,5 6.1 0.7 0.0 0.0 0.0 3.0 8.1 63.9 23.9 II+9.2 
19^9 39.3 51.6 22.7 19.8 1+.1+ 0.0 0.0 8.8 0.0 2.1+ 6.8 15.7 171.5 
Aver, lf2.7 3O.9 28.1+ 15.8 2.1 I . 3 0.0 1.1+ 8.8 8.9 32.0 3O.5 202.8 
-21+3-• 
Table (6) Rain Davs per Annum i n MMS 
(Bu Maad) 
Year Jan Feb Mar Apr May Jun J u l Aug Sep Oct Nov Dec To t a l 
193^ 5 7 (12) 
1935 7 2 5 0 0 0 0 0 2 1 . 2 1 20 
1936 5 0 •0 3 2 1 0 0 0 2 3 11 27 
IL937 7 h- 1 2 0 0 0 0 2 2 1+ h 26 
1938 k 8 8 3 0 0 0 0 0 3- 7 9 «. (33) 
19^0 9 • 
9 
• 
9 1 0 0 1 1 2 3 7 (17) 
191+1 1 3 2 1 0 1 0 0 0 2 6 7 23 
19I+2 6 3 1+ 0 0 0 0 0 2 3 2 8 28 
191+6 ? 9 • 9 9 ? 
9 
• 
9 ? 3 1 2 5 (11) 
19lf7 3 0 0 0 0 0 0 0 1 2 7 2 15 
191+8 1 1 6 6 1 0 0 0 1 6 10 7 39 
19^9 13 5 7 3 2. 0 0 2 0 3 2 8 1+5 
Aver. 5.2 2.9 3.7 2.0 0.6 0.2 0.0 O.3 1.1 2.5 6.1 29.0 
-2hh-
Table ( 7 ) Monthly and Annual R a i n f a l l i n Ml'IS 
(A l Asabaa) 
Year Jan Feb Mar Apr I>lay Jun J u l Aug Sep Oct Nov Dec Sotal 
19if l - - - _ _ _ _ _ _ _ 108.0 0 .5 (128 ,5 ) 
191+2. ? ? 21+.O ? ? ? ? ? ? ? ? ? (21+.O) 
19if3 ? ? ? ? ? ? ? ? ? 3.0 35.0 6.0 (i+i+.O) 
191+1+ 282.5 1+5-0 6 6 . 5 58.0 0.0 0 .0 0 .0 0 .0 141+.0 2.8 83.0 33.9 615.7 
191+5 17.1+106.3 18 .5 2.OI+S.5 l+.O 8.0 0.0 0 .0 71.0 28.1+ 92.2 396.3 
191+6 65-3 81+.6 13 .2 20.0 1.2 0 .0 0.0 0 .056 .2 0 .0 6.0 21+.0 270.5 
191+7 23.0 0 .0 8 .0 5.7 0.0 0 .0 0 .0 0.0 12.2 13 .5 39.7 22.3 I2I+.I+ 
191+8 61+.2 3 .8 22.8 6.8 l+.O 0 .0 0 .0 0 .0 l+.O 3 .8 102.5 39 .5 251.1+ 
191+9 77 .3 51+.5 3 9 . 5 2 6 . 5 1.0 0.0 0 ,0 10.0 0 .0 26.0 12 .5 21.3 268.6 
Aver. 88 .3 1+9.0 27 .5 19 .8 9.1 0 .7 1.3 1.719.1+ 17 .2 51.9 32 .5 318.1+ 
-21|5-
Table (8) Rain Days per Annum i n MMS 
( A l Asabaa) 
Year Jan Feb Mar Apr May Jun J u l Aug Sep Oct Nov Dec Total 
191+1 1+ 1+ (8) 
191+2 9 9 3 9 9 9 ? 9 9 9 9 9 (3) 
191+3 9 9 9 9 9 9 9 9 9 1 1+ 5 (10) 
191+^ 13 5 9 3 0 0 0 0 2 1 8 10 51 
191+5 1+ 13 6 1 5 1 1 0 0 5 8 7 51 
191+6 13 9 3 3 1 0 0 0 1+ 0 2- 8 ^3 
191+7 h 0 1 3 0 0 0 0 1 6 6 3 21+ 
191+8 2 1 5 1+ 2 0 0 0 1 1 11 5 32 
191+9 10 5 5 3 1 0 c 0 2 2 6 37 
Aver. 7 .7 5 .5 i f . 6 2 .8 1 .5 0 . 2 0 . 2 0 . 5 1.3 2.3 5.6 6.0 38.2 
-246-
Appendix I I 
Table 1. Garian D i s t r i c t Age s t r u c t u r e by sex. 
Age i n yea r s Both sexes Male Female 
A l l ages 56651+ 28809 2781+5 
Under 1 year 1629 809 820 
1 year 1281 628 653 
2 y e a r s -2195 1055 111+0 
3 " 1179 951+ 925 
1+ " 1900 936 961+ 
5 " 1805 81+i+ 961 
6 " 1753 881 872 
7 " 1331+ 676 658 
1875 932 91+3 
9 " 706 360 31+6 
10-11+ y e a r s 6130 3329 2801 
15-19 " 1+678 2589 2089 
20-21+ " 1+561 2398 2163 
25-29 " 1+621 2337 2281+ 
36-31+ " 2537 1698 1839 
35-39 " 2852 1507 131+5 
1+0-1+1+ " 221+7 101+1+ 1203 
1+5-1+9 " 1870 956 911+ 
50-51+ " 2330 1153 1177 
55-59 " 1226 720 506 
60-61+ " 1930 1013 917 
65-69 " 1200 593 1+07 
over 70 " 2631 1387 121+2+ 
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ABSTRACT 
The Jebel Garian i s a small section of the T r i p o l i t a n i a n 
escarpment, and l i e s between the Jebels Yefren to the vest and 
Tarhuna t o the east. I t s g e o l o g i c a l formations are composed 
of volcanic rocks, T r i a s s i c , Jurassic and Cretaceous deposits. 
This region has a c l i m a t i c regime, intermediate to the Mediter-
ranean and Saharan climates. The surface o f the Jebel varies 
from major plateaux and deep wadis t d i s o l a t e d volcanic summits 
at the f o o t of the Jebel. Erosion has dissected the plateaux 
and gorged the wadis. Underground water resources are l i m i t e d 
to the bottom of the wadis. S o i l p o t e n t i a l i t y i s high compared 
w i t h other regions of T r i p o l i t a n i a . The vegetation cover i s 
r e s t r i c t e d t o the more hmmid zone of the Jebel which enjoys 
greater r a i n f a l l . A f f o r e s t a t i o n i s concentrated i n Bu Gh.eilan. 
The Jebel Garian has a population of 3^,13'2, or of 
the t o t a l p o p u l a t i o n of T r i p o l i t a n i a . The people are mostly 
Berbers and Arabs w i t h a l i m i t e d number of Arabised Berbers and 
I t a l i a n s . The settlement patterns vary from ancient v i l l a g e s , 
underground t r o g l o d y t e dwellings and Bedouin te n t s to modern 
I t a l i a n houses i n both Ti'grinna Estate and Garian Town. The 
basis of the Jebel economy i s a g r i c u l t u r e , and the success of 
crops depends on the r e l i a b i l i t y of the r a i n f a l l , since most of 
the Berber farmers use dry-farming methods. I r r i g a t i o n of 
vegetables e x i s t s only i n r e s t r i c t e d areas and modern techniques 
are confined t o the e x - I t a l i a n farms. Livestock farming i s 
also important e s p e c i a l l y i n the south, and depends on the 
-256-
existence o f grazing land and permanent water resources, but ' 
l o c a l i n d u s t r y i s s t i l l p r i m i t i v e since i t r e l i e s on 
a g r i c u l t u r a l products. i'iodern communications are v i r t u a l l y 
r e s t r i c t e d t o the one main road of good q u a l i t y . F i n a l l y , a 
lack of education and of a knowledge o f the p r i n c i p l e s of 
hygiene have c o n t r i b u t e d t o the lov; standard of l i v i n g prevalent 
among the Jebel population. 
Plate lA 
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t o f r u n - o f f on the slopes of the f ent, 
(North-west o f Garien to-^ -m) ' 
Plate I B 
Another as ^f the e f f e c t of r u n - o f f on Bu 
. i^imestones.. 
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P l s t e 2. 
Wadi e l Hamman. 
Plate 3 
Bu. Gannush. 
-259-, 
Plate k 
Gsf Tecut. 
Plate 5 
Bu Gheilan, 
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Plate 6 
I 
A t y p i c a l ^ u l l v i n Guasem -plateau. 
Plate 7 
Ha.ior gprlnt^s., i n the botto^ .sdi Te^assat, 
(West of Garian town). 
Plate 8 
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Bu Gheilan's sprin,c; at the f o o t 
of the escarpment. 
Pkate 9 
Pistacea A t l s n t i c a . Wadi e l Hemman. 
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P l s t e lOA 
Stins t e n a c i s s i m s . Al Orban. 
P i s t e lOB 
StiDa t e n a c i s s i m a . Al A:saba.a 
Plate 11 
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Afforested.slope s t Bu Gheilsn. 
Plate 12A 
Afacient Berber v i l l c ^ e . Cleba 
P l a t e 12B 
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-1 i J - ^ 
Ancient Berber v i l l a g e , Usaden, 
Pla t e 12C 
Ancient Berber .callage, Slahat. 
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Plate 13 
A c a s t l e "Gasr". Cleba^ 
Plate 1^ 
Small Berber v i l l a ' ^ e . i'fesrba. 
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P l s t e 15 
A t v r ) i c s l sncier . '.Isge s t the slon^ of 
Wadi T n r s h i n , Bu Avvsd. 
Plate 16 
P r i m i t i y e tro,';'lodytp. _telJiP,g,Sj—Slgila£• 
P l a t e 17 
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Advanced t r o d l o d y t e dwellings, Dannun, 
Plate 18 
i^bdern I t a l i a n v i l l a g e . T r i g r l n n a . 
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Plate 19 
l2i_end^.Tabacchi I t a l i a n i . TrigrimiB, 
.1 
Plate 20 
E x - I t a l i a n farmhouse. T r i e r i n n a . 
Plate 21A 
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P l a t e 21B 
Market nlace, Al-Asabaa. 
Tynp of settlement. T>J,\ 
durin<^ yrintprv Al. As.abaa. 
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P l a t e 22 
v'i I-^arket place, M Orban. 
Plate 23 
i-ode: 'rian tovm. 
Plate 2^ 
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Main s t r e e t of Garian on market day. 
P l a t e 25A 
Market place of Gnrian town. 
Plate 25B 
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Livestock at the market place. 
Plate 26 
The Jebel Hotel. Pari_aii» 
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P l a t e 27 
I r r i g a t e d gardens at Kmashat. 
Plate 28 
Dry c u l t i v a t e d , ga-rdpnp a t A l Guasem. 
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Plate 29 
I r r i g a t e d gardens at Wadi Kakhle. L 
Pl a t e 30 
C u l t i v a t e d terraces at the Tegassat. 
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Plate 31 
Major c u l t i v a t e d b e l t at the bed of Wadi Gan. 
Plate 32 
P x i _ m l t i V2iei.fi'iLdOT^.at_ } i 2 . d i ^ a.s -" • 
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Plate 33A 
I r r i g r a t e d gardens at Rabta a l Garbia. 
Plate 33B 
Rabta a l Garbia's spring. 
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Pla t e 3I-I-
Rabta a l Shar^ia's spring and the i r r i g a t e d g s r d M . 
P l a t e 35 
i-hior spring of Bu Gheilan.. 
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P l a t e 36A 
Jebel o l i v e t r e e , at Guasem. 
Plate 36B 
1^  ^ ^ w ^ 
Berber o l i v e t r e e s . A l Guasem.. 
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Plate 37 
I t a l i a n o l i v e t r e e s , T r i g r i n n a . 
P l a t e 38 
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Pla t e 39 
- 1 
Dqte palms. Wadi Torshin. 
P l a t e ^0 
Date palmg^ Salsiigj;.. 
P l a t e \U 
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'sting of esparto, A l Orban. 
P i s t e If IB 
T;ranst)ortf?tinn o f esparto from Al Orban to T r i p o l i . 
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P l e t e k2 
Grazing of l i v e s t o c k , Ghibl; 
P l 3 t e h3 
i 
Camel i s the only important animal f o r vloiwhiuF.. 
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Plate hh 
I^dern o l i v e nress and f l o u r - m i l l e r , T i ^ r i n n a . 
Plate h5 
P o t t e r y , workshop, Miamin. 
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Plste 1+6 
r 
Pots 8re.rea<3y f o x ASPojiation.... i-damin. 
Plate lf7A 
Mgin road at Bu Gheil; 
Plate ^7B -285-
Mgin ro.ad at A l Guasem. 
Plat e h8 
gppnnds-py road^ Ti?rinna 
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Plate ^9 
A t.vpicaX- Jebel t r a ^ k between 
Bu Zeyyan and .Gattij.. 
